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The 1932 The two per cent reduction in the estimated fire loss for the year 
Fire Loss 1932, as compared with the previous year, reported in the 

QuARTERLY, is probably too small to have any special signifi- 
cance. While the United States fire loss continues at the enormous total of 
nearly half a billion dollars a year, it should be a source of some gratifica- 
tion that the loss has not markedly increased during the period of business 
depression when an increase of fire losses would be anticipated if the usual 
relationship between fire losses and business conditions were maintained. 
Decreased inventories and lower property valuations have doubtless been 
a factor in reduced losses, but as indicated in these columns a year ago, the 
vigilance of fire protection activities is probably the primary influence in 
preventing a material increase in fire losses. 


* ok * * *K 


The Total The total cost of fire has been variously estimated at two 
Cost of Fire. to three or more times the amount of the direct fire loss, 

or upwards of a billion dollars a year in the United States. 
The cost of public fire protection, which is so interestingly discussed in two 
articles in this QUARTERLY, is only one factor in the total. The taxpayer 
interested in the reduction of municipal fire department appropriations 
should remember that savings here, unless carefully considered on the basis 
of full information, may be paid for many times over in other parts of his 
total fire tax bill. 

There are no statistics in the United States which give the amount of 
fire losses other than the direct fire loss. In Canada, however, the Dominion 
Fire Commissioner has published records showing several other elements of 
the fire cost (QUARTERLY July 1929, page 33). These headings, together with 
the relative percentage of the total cost assigned to each for a seven-year 
period ending December 31, 1928, are as follows: 

1. Value of property destroyed 41.5%. 

2. Insurance premiums in excess of losses paid 24.8%. 


3. Maintenance cost of municipal fire protection 24.6%. 
4. Installation and maintenance cost of private fire protection 9.1%. 


To these should be added items such as the following: 


5. The cost of compliance with laws and ordinances enacted in the interest of fire 
prevention. 
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6. The losses due to disruption of business by fire, including losses of records, good 
will, employment, etc. 

7. Loss of life and personal injuries, and indirect losses due to disruption of home 
and social life. 


The order of listing of these items in nowise indicates their relative 
importance; the last item is most important, but least susceptible of measure- 
ment in dollars. 

There is a direct relationship between these several items. Where one 
item, such as municipal fire protection, is reduced, there may be increases 
in other items that wipe out the savings. It is of interest in this connection 
to note that over a seven-year period there was a maximum variation of 
only five per cent in the total fire cost figures compiled by the Dominion 
Fire Commissioner, though the individual items varied considerably from 
year to year. 

The total fire cost can be reduced, very materially, but no satisfactory 
results can be expected from an indiscriminate attack on any single element 
of this complex problem. Real results can come only from an intelligent con- 
sideration of each item in its relation to the whole. 


* * * * * 


Technical Men for Technical problems can be most effectively solved 
the Fire Department. by technically trained men, and the fire department 

is at a distinct disadvantage that is not technically 
equipped to meet the problems involving chemistry, physics and almost every 
branch of engineering that arise in the daily work of fire fighting and fire 
prevention. The knowledge of the properties of flammable and explosive 
materials that is necessary for effective fire fighting in buildings containing 
such materials must be even more extensive if the fire department is to be 
an effective enforcing agency for municipal fire prevention regulations cov- 
ering special hazards. 

The methods of recruiting firemen in most fire departments have not 
been such as to provide the technical talent necessary to deal with such prob- 
lems and the opportunities for advanced technical training in the department 
have been limited. One city, Dallas, Texas, has recognized the need for tech- 
nical talent by the assignment of a technical man to a position as advisory 
and research man to the fire department. Numerous other fire departments 
have asked for the appointment of such members, as for example, Fire Mar- 
shal Goldwater of the Detroit Fire Department, who stressed this need in his 
last annual report. 

Speaking before the Southwestern Fire Chiefs’ Association meeting in 
Houston, Texas, in October, Chief George Goff of Oklahoma City called 
attention to the fact that now, as never before, highly qualified engineers and 
other professional men can be induced to enter fire department service, and 
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urged the fire departments to take advantage of the men with brains and 
special training who are available. Chief Goff believes that this is the way in 
which the fire department service can be strengthened and improved. Like 
Los Angeles and other progressive cities, Oklahoma City has endeavored to 
attract college and other specially trained men to the fire department, so that 
Chief Goff now has some thirty men with college degrees on his department 
rolls. 

The requirements of fire fighting and fire prevention in modern fire 
departments are such as to fully justify regarding municipal fire protection 
as a profession, comparable with other recognized professions. But in the 
United States and Canada it is the exception to find in the fire departments 
men with more than a common school education. Some individuals of excep- 
tional ability have through the hard school of experience perhaps more than 
offset their lack of technical training, but it seems clear that real efficiency 
in municipal fire protection, as contrasted with mere water throwing, calls 
for recognition of fire protection as an engineering profession, requiring a 
proper proportion of technically trained men. 


* * * * * 
San Francisco Happy should be the city which possesses a few inhabitants 
Progresses. interested in its affairs who are of a habit of mind that can 


calculate the results of policies. Hand-to-mouth living has- 
its counterpart in the domain of thought, which results in the continuous 
revocation of laws or ordinances whose originators were too simple to foresee 
what the results of their adoption might be. 

The fire prevention committee of the San Francisco Junior Chamber of 
Commerce has succeeded in a project the value of which will increasingly 
appear as the years pass. The Public Utilities Commission has been imposing 
stand-by or ready-to-serve charges on automatic sprinkler equipments higher 
than those of any other American city. The annual charge for a four-inch con- 
nection was $108; for a six-inch, $180; for an eight-inch, $288. It should 
not require very much insight to see how the imposition of such charges would 
discourage the introduction of automatic sprinkler fire protection. The 
Utilities Commission believed that these charges were justified, and supported 
its position by the best kind of argument it could think of, which, as in 
similar cases in other cities, was not very good. The Junior Chamber of Com- 
merce had a better one, and convinced the Senior Chamber and then the 
Utilities Commission that a sprinkler system was not a special privilege, but 
a substantial arm of the fire department and a very real contribution to the 
fire safety of the city. The Commission granted a rate of $36 per year for 
all sizes of sprinkler connections, a charge somewhat higher than other cities 
make for inspection and maintenance, but not unreasonable in view of local 
conditions. At present there are approximately only 150 such connections in 








202 EDITORIALS. 


San Francisco, indicating, clearly enough, the discouraging effect of a long 
period of unwise policy. Where, in a growing city, the installation of 
sprinkler systems does not increase, the cost of the fire department must 
steadily mount to afford the required protection. 

The result of this new and intelligent revision of water charges means a 
steadily growing improvement in fire safety, but it means much more, the 
removal of a silently operating handicap to the establishment of new com- 
mercial and industrial enterprises in San Francisco. Successful modern busi- 
ness requires uninterrupted operation; unfailing deliveries. The city which 
doesn’t show an interest in and seek to build up conditions of fire safety for 
its business establishments is likely to be left wondering why it doesn’t grow. 


* * * * * 


Ship Fires The burning of the Atlantique with a loss of seventeen lives and 
Continue $18,000,000 reported on January 4, just as the QUARTERLY 
goes to press, is the most recent item in a long list of fire 
disasters to large passenger vessels. Marine fire losses have in recent years 
been among the largest single items in the international fire loss records. 
and serve to emphasize the importance of the work of the N.F.P.A. Marine 
Committee. Comparatively few of these losses have involved American 
vessels, doubtless reflecting the influence of our marine committee for im- 
proved fire safety, but much remains to be done to make marine construc- 
tion comparable with the best land structures in fire-resistive qualities. While 
the probability of fire on shipboard may be lower than in land structures, 
owing to superior discipline and supervision, the recent record shows that 
present ship construction does not restrict the spread of fire from the area 
of origin and that fire protection facilities are not adequate to cope with a 
major fire. The N.F.P.A. Marine Committee is studying this problem and 
hopes in an early report to propose practical methods for reducing the com- 
bustibility and restricting the spread of fire through passenger vessels. 


* * * * * 
The Small Town On page 224 of this QUARTERLY is a brief description of 
Fire Problem. the situation which exists in a New England small 


town. The accuracy of the statements in this amazing 
recital of indifference and incompetence is attested by a member of the 
N.F.P.A. staff who has lived in this town and made personal observations. 
The fire record indicates that in all too many small communities parallel 
conditions may be found. For several years at N.F.P.A. annual meetings 
Dr. D. J. Price, the able Chairman of our Committee on Farm Fire Protec- 
tion, has pointed out the heavy losses that are occurring in the rural com- 
munities of the country and has urged that more thought and attention be 
given to this phase of the fire waste problem. Dr. V. N. Valgren of the 
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Bureau of Agricultural Economics, U. S. Department of Agriculture, estimates 
that the annual fire losses on non-farm rural property, towns and villages of 
less than 2500 population is $172,000,000 and that the annual fire losses in 
urban cities of 2500 to 20,000 population amounts to $128,000,000. It is 
perhaps natural that hitherto the attention of the N.F.P.A. has been largely 
focused on the fire waste problems of the larger cities. The majority of 
N.F.P.A. members are interested in the larger cities and are not in such close 
contact with the small towns. More thought and effort should be concentrated 
on reaching the small towns with the message of fire prevention and protec- 
tion. The opportunities for constructive work in this large and important 
field present a real challenge. 


Reduction of Municipal Expenditures. 


Suggestions of City Managers’ Association 


The International City Managers’ Association has recently issued a 
booklet compiled by CMrence E. Ridley and Orin F. Nolting, editors of 
PuBLic MANAGEMENT, which is designed to assist the city managers in meet- 
ing the problem now so important to them all, of reducing municipal expen- 


ditures. In an introductory message the editors say: 


“Business has had to retrench, why haven’t cities done likewise?” is a question often 
heard these days. There is an answer, but it is not obvious to one who has not discerned 
the difference between private and public business. Private business curtails its production 
immediately upon a falling off of orders. Cities could do likewise if there were a corre- 
sponding decrease in orders for governmental services in times of depression. On the 
contrary, a depression in business accompanied by extensive unemployment causes a very 
pronounced increase of orders for governmental services, for the very obvious reason 
that the unemployed and their dependents must be provided with food, clothing, and 
shelter until such time as a revival of business can again furnish them employment. Fur- 
thermore, governmental services are in the main essential to public safety and welfare. 

But is there no relief for the breaking backs of the taxpayers? We think there is, 
but the route is not through indiscriminate slashing of expenditures without regard to 
the consequences. Such tactics are more likely to shift the expense from the tax dollar 
to the private dollar with a consequent loss to the taxpayer or merely a postponement 
of the day of reckoning when amends will have to be made, as for example: the elimi- 
nation of pre-natal clinics, with a consequent increase in infant mortality rates; the 
failure to keep pavements in repair with an exceedingly high maintenance cost the next 
year or perhaps even a new pavement; and the laying off of firemen with an increase in 
fire insurance premiums. Thus cheap government is not always good government. It is 
essential that cuts be made only after proper study and careful analysis of the facts. 

These words are pertinent to the present situation in a number of cities 
in which not merely a cut in fire department budgets has been made, but the 


elimination of important departments, like fire inspection bureaus, indicated. 
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If budgets are to be reduced it should be left to the department suffering the 
cut to determine just how the reduced revenue may be applied. In such a 
situation the check list of specific suggestions for constructive economy in 
municipal government given in the City Managers’ Association booklet, is 
well deserving of study. It is not claimed that this list of suggested economies 
is all inclusive or that all of them would apply in any given city, nor does it 
lie within the power of any one group to effect all of these economies. A few 
can be made effective only by legislative action. However, for the most part 
they can be put into effect immediately by act of the governing body, by 
executive order, or by voluntary agreement. Each city department is given 
its separate check list and the list intended for consideration by the fire 


service is as follows: 
Fire. 
Spend more money for fire prevention activities and less for equipment and oper- 


ating crews. 
Consolidate or co-ordinate the fire forces of governmental units in the region or 


county. 

Encourage county consolidation of fire departments in metropolitan areas. 

Make definite arrangements with neighboring municipalities whereby aid is exchanged 
on first alarms wherever responses can be made more effectively in that manner and on 
second alarms according to a prearranged plan. 

Distribute equipment on basis of fire hazards, population movements, and standard 
time for runs. 

Standardize on types of equipment. 

Consider the introduction of a service or protection charge based on the special benefit 
received by owners of combustible property, the charge to vary according to the risk 
presented. 

Determine the location of new fire stations from study of spot maps of fires and 
reference to the city plan, and by analyzing traffic conditions and other factors rather 
than building the fire stations in the wards whose councilmen exert the greatest influence. 

Adopt the policy of assessing charges for the cost of extinguishing a fire caused by 
negligence or by a violation of the fire ordinance. 

Exercise care not to exceed the underwriters’ standards for the number of fire com- 
panies and men. 

Give attention to problems of outside aid, calling of the off-platoon for second 
alarm fires, and the creation of a trained salvage corps. 

Spread vacations throughout the year to conform with time of least fire risks. 

Control the “city leave” rights of the off-platoon so as to prevent the absence of a 
great number of men at one time. 

Concentrate attention on the removal of fire hazards, investigate causes of all fires, 
and make plans to eliminate causes. 

Use uniformed force of the fire department as inspectors in the districts adjacent to 
their fire houses in order that they may become acquainted with the buildings and other 
details of their districts. 

Combine building inspection and fire prevention bureaus in small cities, and in large 
cities have building and electrical inspectors qualify as fire prevention inspectors as well. 

Provide continuous training for firemen while on duty at station houses. 
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Study question of strength of shifts and reduce number of men when fire hazards 
are less. 


Make an effort to obtain a reduction in fire insurance rates. 

Give close attention to the removal of defects in water systems, alarm systems, and 
fire department methods. 

Adopt a modern fire prevention code and see that it is enforced. 

It is possible that some fire prevention experts might find matter for 
argument in a number of items in this list, but to feel that there now exists 
a body of city officials capable of giving close and intelligent thought to a 
problem too frequently solved by political expediency alone, should be a com- 
fort to almost anybody. 


What We Pay for Fire Protection. 
By George W. Booth (Member N.F.P.A.), 


Chief Engineer, National Board of Fire Underwriters 

The reduction of municipal budgets means either the cutting of costs 
or the elimination of services rendered by the municipality. 

Of course, none of us would contemplate for an instant elimination of 
fire department service; nor would we care to consider cutting the cost of 
this service to the point where safety to life and reasonable protection to 
property are seriously open to question. 

What then can be done to cut the cost of providing adequate fire 
protection? 

The greater part of that cost-—perhaps 90%—is made up of the salaries 
of the personnel. We may save comparatively small amounts on other items, 
such as the purchase of new apparatus and the construction of fire stations, 
but it is more likely that savings in those directions are not true economy. 

The per capita cost of maintaining fire departments in cities where full 
paid service is maintained will generally lie between $2 and $3, with some 
exceptions either higher or lower, depending upon the salary scale and the 
character of the city, whether largely residential or having extensive manu- 
facturing or mercantile centers requiring strong fire protection forces. 

The cost of maintaining fire protection service cannot, in the light of 
its acknowledged essential place in community operations, be considered 
excessive as compared with the cost of other activities of local government. 

Its cost has, however, increased in the past few years, along with all 
other municipal operations, although not in the same proportion as most of 
them. It is fair to presume that its cost may be reduced, along with that 
of these other activities. 


Paper presented at the National Conference on Government, sponsored by the 
National Municipal League, Washington, D. C., Sept., 1932. 


tnt sas 8 
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What, then, are the ways in which costs can be brought down without 
too seriously crippling the effectiveness of the department? One or both of 
the following methods have been followed in the past few months in certain 
cities throughout the country, and it may be anticipated that the great 
majority of those which have not already done so will follow suit. 

(1) Cutting the salary scale. This is the most obvious method and is 
in line with the general practice in industry. (2) Reducing personnel. This 
is likewise a rather obvious method, but cannot be adopted as readily as in 
most branches of industry, nor without careful consideration of means of 
accomplishment and the effect on the fire service. The necessity for good fire 
protection is at least as urgent in times of depression as in normal times, and 
for some reasons more so. 

Most paid fire departments are now on the two-platoon basis; that is, 
work in two separate shifts instead of as formerly on what was called the 
continuous duty system with occasional days off and two or three meal 
periods each day. The two-platoon basis requires about one-third more men 
than continuous duty with one day off in five or six, in order to maintain the 
same minimum company strength. If the days off come as frequently as one 
in three, there is very little gain in company strength, as compared with the 
two-platoon plan. A change from two platoon to continuous duty should be 
undertaken only after careful consideration of the probable effect upon 
morale, and full consideration of other methods of economizing. 

It is comparatively seldom that company strength is sufficient to war- 
rant the attempt to save expense by reducing that strength. Some few cities 
have maintained a uniform number of men for all companies, whether located 
in residential or in high value sections; there is no compelling reason for 
that, and the strength of companies in residential sections may logically be 
two men per shift less than for those in high value sections. The least aver- 
age number of men per company needed to make the most effective use of 
apparatus is seven in high value districts and five in residential sections; a 
company less strongly manned is likely to find itself handicapped in fighting 
a real fire, and when the company strength is reduced to three men or less, 
it is better policy to combine companies and close one or more houses. 

A reduction in the number of engine and ladder companies is sometimes 
practicable, especially in those cities where station locations were fixed by 
the limitations of horse-drawn apparatus and sometimes by the convenience 
of the members of volunteer fire departments. Such reduction may mean new 
stations in more advantageous locations, and the first step should be, in any 
event, to make a thorough study of the various items of the whole fire pro- 
tection scheme; such as, for example, the travel distance and time required 
for first alarm response in districts of varying character, the number of runs 
per year by individual companies, proximity of other companies and the effect 
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upon the ability of the department to handle a large fire or possibly two 
simultaneous fires. It is to be expected that the opportunity for discontinuing 
companies in smaller cities will not so often occur as in the larger ones where 
distribution is the controlling factor rather than total number. 

In some instances fire departments have been organized by counties or 
by fire districts, usually because there was no one community large enough 
to afford to support an adequate department. That plan suggests the thought 
that existing city departments might be combined as a county or district 
unit, with resulting economies. As a step in that direction mutual aid agree- 
ments have been entered into between certain groups of cities, with definite 
response arranged for under specified conditions. 

Reductions in department strength should always be accompanied or 
preferably preceded by the adoption of plans to secure a maximum of effi- 
ciency in operation. 

If not already provided, a drill tower should be erected and a complete 
course of drills and training organized. There are in operation in many 
departments throughout the country, schools for firemen, with advanced 
courses for officers; any of these departments are willing to extend oppor- 
tunity for attendance to members of other departments. 

Such members of the department, and especially company officers, as are 
by reason of age or physical deficiencies unsuited for active fire service should 
be replaced by men who are progressive and active mentally and physically. 
There is no better way of building up and maintaining the morale of a 
department than by the application of the merit system to appointments and 


promotions and by adequate pension and retirement provisions. 

As in other lines of public service concerned with safety to life and 
health and the preservation of property, prevention is accepted as better 
than cure. Many city fire departments have organized fire prevention bureaus 
and numerous others are conducting fire prevention activities by the use of 
members of the fire-fighting force. These men are able to make inspections 
of the simpler kind and secure correction of conditions involving accumula- 
tions of waste material; but for the more complicated situations such as the 
storage and use of flammable liquids, the control of industrial processes in- 
volving a fire hazard and the installation of fire alarm or protective systems, 
the attention of a chief officer of the department is needed. Departments in 
the larger cities will find the services of one or more technical experts desir- 
able, to pass on such problems. 

The foregoing is a brief description of what we ought to expect for what 
we are paying for our fire departments. The better ones come near to living 
up to expectations and there has been, during the past few years, considerable 
progress among fire departments generally, along the lines of education and 
training in fire methods and more effective use of apparatus and equipment. 
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The 1932 U. S. Fire Loss. 


The total estimated fire loss in the United States for the year 1932 is 
$440,900,000. This amount is based on estimates compiled by the National 
Board of Fire Underwriters for the eleven months ended November 30, 
1932, with a figure for December based upon loss experience for the 
same month in previous years adjusted for the trend of losses for the current 
year. The total estimate is approximately twelve million dollars less than 
the 1931 preliminary loss estimate, a reduction of 2.44 per cent. 


Comparative Monthly Loss Estimates, 1930, 1931, and 1932. 


1930 1931 1932 

NE cee ot cek 65485 ieee e coi $42,344,035 $44,090,449 $39,224,783 
ee RO 43,206,940 41,776,051 39,824,632 
neers rr Ce 42,964,392 44,074,362 49,189,124 
NEE gos s9 Fh ee's Kiss Sin ene 43,550,996 41,423,764 43,822,233 
Bs bib poh ee bi oiperOsoepea oes 38,415,142 37,835,273 39,270,524 
DD net kasires eh biWe tana tase 31,818,266 33,368,378 34,338,670 
MNS prac ce seaiys vee cesne Sere 34,847,750 33,024,594 32,982,434 
ES s.iic.sass:sl ess eupeceenes 36,043,679 31,917,630 31,425,931 
INOUE. 5.536.469 vie eves ,0's: 04 o's 35,230,456 33,202,986 30,972,318 
ES Fnceig 5 KR Ce Rare CERO SS 36,838,614 35,501,530 30,734,458 
PE sc sco ciad cee xweeeen> 35,682,577 35,287,641 31,167,708 

Total 11 months........ . « »$420,942,847 $411,502,658 $402 ,952,815 
RIE. | oS cacienes cee POEs 42,669,915 40,514,368 38,000,000* 

"Petal 12° MORE 6. ook sieve $463,612,762 $452,017,026 $440,952,815 
Adjusted loss figures............ $499,739,132 $464,633,265 


(Released later in year.) 
Aggregate Loss for Seventeen Years Exceeds Seven Billion Dollars. 


The 1932 fire loss brings the total fire waste of the United States during 
the past seventeen years up to the stupendous sum of $7,669,181,262, an 
annual average of approximately 450 million dollars. The following table 
gives the annual fire losses by years since 1916. 


Annual Fire Losses in the United States from 1916 to 1932 inclusive. 


access spseeanned ies $258,377,952 MRrctasans stn eeee anes $559,418,184 
BR giediass cexawedices 289,535,050 con ihenes veeendcaneie 561,980,751 
Biss ire 8x2 Nha Snipe Ves 353,878,876 BN casks aie ee amen coins 472,933,969 
Sitsar ss a5s5 Fmnaekeciak 320,540,399 sso igestncepberabinns 464,607,102 
eesois Seneeue nen ve 447,886,677 ee ee eed 459,445,778 
BE Stach ven eaeeneniine . 495,406,012 SA) abicbawasuceresen 501,980,624 
Resin hy ice gs 506,541,001 DME Ai CEC Wake ees toh So 464,633,265 
RGR eee ery: 535,372,782 1932.00... see eeeeeees (Est.) 440,952,815 
REE Arn 549,062,124 NOOB iiicovid ice $7,669,181,262 


*December figure is taken as an average of the losses for the previous years adjusted 
for the 1932 frend. 
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Chart of U. S. fire losses by months. 


Large Loss Fires, 1932. 

During the year 1932 there were reported to the N.F.P.A. Department 
of Fire Record forty-four fires involving a loss estimated at $250,000 or over, 
an increase of one fire over the previous year. The geographical distribu- 
tion of these fires shows a decrease of large loss fires in the South and Middle 
Western states, with a corresponding increase in the Far West and along the 
Atlantic seaboard. 

Three of the large loss fires of 1932 have, by reason of their extent and 
loss, been classified as conflagrations. The first of these occurred on the 
afternoon of July 13 at Coney Island, N. Y., and involved about seventy 
buildings of brick-joist or frame construction from one to six stories in height, 
occupied as amusement concessions, bathhouses, stores, apartments, and 
dwellings. The total loss was estimated at approximately $3,000,000. A 
detailed account of this fire was published in the QUARTERLY, October, 1932 
(Vol. 26, No. 2, p. 129.) 

The second fire of conflagration proportions swept the mining town of 
Highland Boy, in Bingham Canyon, Utah, on September 8. Starting at 
3:30 p.m. in a vacant dilapidated theatre, the fire destroyed more than sixty 
buildings in two hours time. More than 300 persons were rendered home- 
less, and the property loss was estimated in the vicinity of $300,000. Closely 
built frame construction in a narrow canyon and inadequate water supplies 
were factors in the rapid spread of the fire through the town. 
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The third conflagration occurred on October 4, in the district surround- 
ing the sawmill town of Cochran, Oregon. Thousands of acres of timber 
were burned over, railroad bridges, tunnels, and trestles damaged, logging 
camps wiped out, and the town of Cochran (population 200) was completely 
destroyed. Various estimates of the loss have been reported ranging from 
$500,000 to $2,000,000, but final loss figures are not yet available. For 
purposes of the tabulation that follows, the loss in this fire has been con- 
sidered as $500,000. 

Four other fires, classified as “group fires,” involved more than a single 
building and presented all the elements of incipient conflagrations: 


March 14,.1932,. Lincoln; Jil. 4 DaQHGRNOS.:. 6c ice cess cccceccuceens $250,000 
May 12, 1932, Centralia, Ill., 7 buildings destroyed, 4 damaged...... 350,000 
August 4, 1932, Chicago, IIll., Elevator and packing plant.......... 2,000,000 
August 17, 1932, Auburn, N. Y., Church and office building......... 300,000 


In 1931 the number of large loss fires were fairly equally divided between 
the various classes of occupancy. In 1932 the fires in miscellaneous occu- 
pancies exceeded those in mercantile establishments and industrial properties. 
The total estimated loss in these fires for 1932 was $19,981,000, a decrease 
of $5,407,000, or approximately 21 per cent from 1931. 


Estimated 
Occupancy No. of Fires Loss 
Mercantile Estabisieents ........ iccdesecucdcacvetietaes 7 $2,523,000 
Wholesale (warehouses) ....... 2 $650,000 
WE. ici vateeees biwndicxuewas 5 1,873,000 
DS POE uch Creda we cus vad dear vs bekeeee terns 9 2,473,000 
CP CUR as 8 ce a's J casi edesseteckiveceeas a 866,000 
Grain elevator and packing plant................000e- 1 2,000,000 
PCCAOUN COCURTICIES oi. os ok cid ceteecaukecaseas 22 8,319,000 
Piers and wharves ..........e-- 2 $1,600,000 
College buildings .............. 3 1,450,000 
PONE Give beccecrtepsxeruces 2 875,000 
Ge ahs ceacanieeauso tes 3 856,000 
NEUE kk dds csv aceszseagece.s 1 838,000 
ee errr eee 2 500,000* 
AMUSOMORE THEE occ ccc ccsens 1 400,000 
POE THE 6g citdas chooks scat 1 400,000 
PE aos oa Shae keros RaMeurs 1 400,000 
Apartment building ........... 1 350,000 
River steamships ......00....0. 1 350,000 
Office building and church...... 1 300,000 
Institution (Soldiers’ Home).... 1 250,000 
Public building (City Hall)..... 1 250,000 
eg Ae CeCe 1 250,000 
CONT RNIN 9 io io oc hei v See cared eckasviedanumaemmanae 3 3,800,000 
NM 55 eek wa KEE? RON Daw ae eee CEE Raaeets 44 $19,981,000 


*The two resort hotels included in this list were the Lakewood Farm Inn at Roscoe, 
N. Y., burned on May 11, 1932, with a loss estimated by local authorities at $250,000, 
and a hotel at Kanab, Utah, in the Zion National Park. Authentic loss figures have not 
yet been received for this latter fire, although press reports have estimated the loss as 
high as $2,000,000. For the purposes of this record a minimum figure of $250,000 has 
been used. 
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There were a number of fires involving single buildings or property 
where the reported loss was $500,000 or more. A tabulation of these fires 


follows: 


January 2, 1932, Dover, N. H., Mercantile block.................. $548,000 
February 18, 1932, Kansas City, Mo., Grain elevator.............. 516,732* 
May 6, 1932, New Vork, N. Y., Pier and wWhatt........06. cbecccesees 1,000,000 
Fine 22, 2952, UMCY, BIOES., BOBLYATE «6c ccccisesiciecacivecseve 838,000 
July 17, 1932, Baltimore, Md., Pier and wharf.................... 600,000 
August 2, 1932, Villanova, Pa., College building.................... 785,000 
November 8, 1932, Great Neck, L. I., N. Y., Dwelling.............. 600,000 


In order to determine the factors that have been responsible for making 
these forty-four fires large loss fires, an analysis has been made of the reports 
of these fires filed with the N.F.P.A. Department of Fire Record. Not all 
large losses can be attributed to a single factor, and in some instances a num- 
ber of factors have been equally responsible for the rapid spread of and 
consequent large damage by the fire. The fire which destroyed a grain 
elevator and packing plant at Chicago is a typical example. It is reported 
that the reasons for this large loss were: (1) the combustible construction of 
the elevator; (2) headway of fire when fire department arrived; (3) building 
inaccessible to land fire companies; (4) delayed response of fireboat, due to 
open drawbridge, permitted fire to spread unchecked to frame structures 
of adjoining packing plant; and (5) distance of water mains from fire. 


Reasons for Large Loss. 


No. of Fires 

nN AINENNIN Soy Gein c ptsle'y pig coins wie ae oes wre we SRN Es eee ae SG 17 
Highly combustible contents or excessive amounts of burnable materials.... 13 
er SUE ne Ss IE 6 ooo e ss 5s i oS tnsals es Sop eite vee bes Nees 9 
Lack of adequate public or private protection................0..eeeeeeee 9 
IRE UR IIIS occ 06s dita wig scsi cw bee sled npioe cine d sb 0:0 Kawah oss 9 
NT IE oho oe orp ais wee ose be bv Eee bo WGI SW obese eee weles 8 

Failure of private fre protection. «2. ..05.05 0.02 scceeee0s 4 

Fire department delayed in getting to work............... 2 

DANE OE SEE CIMMIIR 6 ooo aik ieids.nc Sea cous was eeseleses 1 

NN EN ac wigivviale wesw ures weeis ee Obes 1 
PBIHLTOF rl OF Ne MICU OL BOCOND 6 6 foiss.cis in vce nsec od came daeieende sion 8 

re IIE 525. die rorslard pie ir uials ad Gioib na EA ew 9 bie were, 8/00 4 

Fire inacocesible to hose Streams... ..c.cccscavcecsscccees 2 

CORE EE CE OO TOOIIE go 5 «osc 0'ee cc's 50 eho sees oiaveinne s 2 
RIDOCRCIRD WEEUICA OENINIS  o aio. 5 sins ose obvi 5's oes eis sobs cae neeee cele 5 
Tarce committees OF Gatnmeole TGS: 6s oo sis isos Fob cc cidns sieeeteineeseses 5 
Eee cee ar nan ND IIIS 5 oo 5.2 oho gos eis sis) stern oa snide O elelWiaas elk Nleeiel Sis a bieiees 4 
Ce A Oy ne Oe eR. are eT Tee eee TON 4 
SN oes oka 5s ole diodes 5620 eae R save were gasses teeikeed ces 3 
BOER Gia MACNEIIONE WERIOTINE 6 ono o 56 600. vos 0n cin twee osee vende ecees 2 
ee ee IVR a 5s io ico 0S digs Seb ew is o-s'6 deeb Sees siedse ee ps 1 
SIRO AMEE COUMIIONS 2 os 50s coc asd vealed sriviess condeesesed ss 1 


*Loss to building only. Loss to grain not reported. 
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“Inferior construction” was the factor most frequently noted as respon- 
sible for large loss fires in 1932. Typical fires where inferior construction 
played a major part were the Odd Fellows Building in Boston, on January 
4, the City Hall at Montgomery, Alabama, and the Coney Island confla- 
gration in New York. 

Another principal factor was “highly combustible contents or excessive 
amounts of burnable materials.” This is to be expected, for when large 
stocks of readily combustible and free burning materials are once well in- 
volved, a large loss is inevitable. A characteristic fire of this sort was the 
fire which destroyed a yacht basin and storage yard at Quincy, Mass., re- 
sulting in a total loss of more than $800,000. 

The headway of the fire when discovered was also a principal factor in a 
number of fires. In considering this factor an analysis of the day of the 
week and the time of the day when these fires occurred is interesting, par- 
ticularly in relation to the factors which were in part responsible for these 
fires becoming large loss fires. It is significant that of the 44 large loss 
fires, 23 occurred in the period from 6 P.M. to 6 A.M. (18 between 10 P.m. 
and 6 A.M.), seven were on Sundays or holidays, and 27 occurred during 
a period of curtailment of normal activity. 

The other factors listed in the foregoing table are self-explanatory with 
one exception, namely, ‘‘delayed fire department response.” The two fires 
at which this was a factor were both grain elevator fires, one in Kansas City, 
Mo., and the other in Chicago. At the former the fire department was dis- 
patched by telephone to the wrong location, and at the latter an open draw- 
bridge delayed a much needed fireboat for approximately a half hour. 

With three exceptions these fires occurred within the jurisdicition of 
municipal fire departments. The following table indicates in a general way 
how they were handled. 


No. of Fires 

City fire depastinent: GOH: <5 si<cewr eee cas ens mee maan den eeenveureses 18 
City fire department and: outside: aides 5 ii6 55. ecee ce ecw cncaie'eeeave's 13 
Caster Tire COBURG ig 65 3.ocsc oigzeweesas a teeos st cmeueeeeeenauaeen 5 
City fire department and private fire brigade..............65..ceeeeeeees 4 
City fire department, outside aid, and private brigade.................... 1 
Weaineed Cgc. Tne CAINE 6.6 cik. o's cipcciocd obo SG deed Sle Dada Ene eee Leet ae 1 
IG) ENG ROCCO. 6 6 Lites wate daca sinsis dunes ctuge aes cae oe ae omema mune 1 
TO GION vice 05s 1 sates be ae Me athe s USE a eR ak Ta aoe 1 

ROR 05.004 vedo see CMs ae Renae Old a wee eat ca ie eee 44 


Large Loss Fires in Canada. 

Reports of seven Canadian fires involving individual losses of $250,000 
or over have been received by the N.F.P.A. Department of Fire Record. 
These caused an aggregate loss estimated at $5,561,900, of which $2,100,000 
was chargeable to a single fire, the pulpwood pile at Port Alfred, P. Q., on 
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April 29 (QUARTERLY, July, 1932, Vol. 26, No. 1). A summary of the large 
loss fires is as follows: 


Estimated 

Date City Occupancy Loss 
January 7, 1932, London, Ont., Department Store.................. $361,900 
February 17, 1932, Bromptonville, P. Q., Pulpwood Pile............ 250,000 
April 29, 1932, Port Alfred, P. Q., Pulpwood Pile................-. 2,100,000 “ls 
June 11, 1932, North Vancouver, B. C., Sawmill...............0200. 300,000 
June 17, 1932, Montreal, P. Q., Floating Dry Dock and Tanker...... 500,000 
September 14, 1932, Spragge, Ont., Lumber Yard and Village........ 550,000 
December 31, 1932, Niagara Falls, Ont., Hotel. .......06. .ccaesveses 500,000* 

So. oa ce Sia Sin be eA rae oe EUS AIAG OO mw Vin BO VK A Ae ORS bree $5,561,900 





Tokyo Department Store Fire. 


Fourteen persons lost their lives, approximately 100 were injured and 
property damage estimated at $4,000,000 was caused by this fire which 
swept through the upper floors of the Shirokiya department store in Tokyo, 
Japan, on December 16, 1932. In the absence of any official report, this 
account is based upon press reports which appear reliable in essential features 


and which are substantiated in important details by the photograph repro- 


*This fire occurred too late in the year to secure accurate loss data. The loss figure 
given is based on newspaper estimates. 
duced below. 





The Shirokiya Department Store Fire, Tokyo, Dec. 16, 1932. 
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The building, of glass and concrete, was said to be of fire-resistive con- 
struction. It contained a rotunda extending from the first floor to the roof, 
which facilitated the upward spread of the fire from the third floor to the 
floors above and to the roof. 

Although Christmas is not officially observed in Japan it has become a 
popular gift-giving holiday and hundreds of Christmas shoppers, mostly 
women, were in the store. Suddenly on the third floor a Christmas tree 
decorated with electric lights burst into flames, maybe from a short circuit. 
The fire spread rapidly, jumped to a counter piled with pyroxylin toys and 
then raced through the open rotunda well to floors above. 

There were no fire escapes on the building, but each department had 
been provided with a collapsible canvas chute through which people might 
slide to the street. Other persons were rescued by means of ladders and 
many slid down ropes to safety. Many of those trapped by the flames 
found their way to the roof. There they waited while army airplanes flew 
low overhead in an endeavor to drop them ropes. Most of them eventually 
reached the street by various means. 

The accompanying photograph shows the progress of the fire shortly 
after the arrival of the fire brigade. Note the canvas chute and aerial 
ladder at the left in use for rescue purposes. On the roof may be seen 
trapped clerks and customers, while three on the eighth floor balcony are 
trying to reach the floor below with a ladder which is too short. The 
absence of hose streams in the photograph may be accounted for by the fact 
that the fire was being fought at close range, mainly from the interior of 
the building. 
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Cincinnati's Clean-Up Inspections. 


Cincinnati was one of the first cities to recognize the value of systematic 
fire prevention activities, and like several other of the more progressive North 
American cities the Cincinnati Fire Department, under Chief Barney S. 
Houston, has for years been making regular inspections with resultant marked 
decrease in the fire loss. Cincinnati has a personal liability ordinance 
which provides that where fires occur as a result of neglect to comply 
with the orders of the fire department the property owner must pay for the 
cost of fire extinguishment. This ordinance has been sustained in the courts 
and has proved a salutary influence. Most of the 170,000 odd inspections 
made by the Cincinnati Fire Department annually are made by men detailed 
from the individual fire companies. The Bureau of Fire Prevention, under 
Chief Edward Steinway, has general supervision of these inspections and 
handles theatre and other special hazard inspections, acts on special com- 
plaints and does other special work which can be handled most effectively by 
the trained inspectors of the Bureau. 

The removal of rubbish is always one of the principal objectives of fire 
department inspections, as elimination of combustible waste material that is 
likely to be the starting point or means of spread of fire is probably the 
largest single factor in the reduction of the fire loss. Conditions of rubbish 
accumulations found in basements, attics and various out-of-the-way places 
are sometimes so bad as to seem almost beyond belief. The photographs on the 
following pages show a number of such rubbish accumulations and the results 
secured. These results are in most cases obtained without the necessity of 
applying legal compulsion, property owners usually being glad to codperate 
as soon as the hazard is tactfully called to their attention by the inspector. 

One of the important activities of the Fire Prevention Bureau is making 
photographs of hazardous conditions, such as are reproduced here. A pic- 
torial record is the most convincing proof of the value of inspection activities, 
and if it is necessary to call property owners into court, photographic records 
are effective evidence. These photographs made by the Bureau’s staff 
photographer perhaps represent extreme conditions, but show beyond doubt 
the necessity of systematic inspection procedure to detect and correct such 
conditions in the interest of public health, as well as fire safety. Comparable 
conditions are found by fire department inspectors in most cities. It is only 
through systematic inspection that the rubbish hazard can be controlled. 

The Cincinnati Fire Department through the Bureau of Fire Prevention 
conducts various fire prevention activities as well as making inspections. 
These include special fire investigation work, making public addresses and 
radio talks, organizing school fire drills, and other similar activities. 








CINCINNATI'S CLEAN-UP INSPECTIONS. 


A typical fire breeding basement found by the inspectors of the Cincinnati 
Fire Department. Note gas meter in background. Rags, old papers and other 
waste materials, put into the basement pending sale as junk or removal as 
rubbish, are forgotten as soon as out of sight, and remembered only when the 
inspector calls forceful attention to the hazard. Lower picture shows the same 
basement after five truck loads of waste material had been removed. 
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The inspector found five rooms in this house in condition similar to that 
shown above. Broken furniture, cast off clothing, household utensils, old papers 
and almost every conceivable kind of junk was found in these rooms. The lower 
picture, taken from the same point, shows the results secured. Twelve men were 
given work and fourteen truck loads of rubbish were removed in cleaning up 
this one house. 
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This fourth floor bedroom of a house on East Fifteenth Street was used as a 
catch-all for miscellaneous junk of every description. The lower picture shows 
the results secured through the tactful influence of the fire department inspectors. 
The fire department inspection work not only eliminates hazards, but by causing 


the cleaning up of rooms so cluttered with junk as to be of no use, makes houses 
larger, more cheerful and livable, 
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Rubbish accumulations are not confined to basements and attics. The picture 
at the top of this page was taken on the first floor and the center picture in the 
basement of a building on East Pearl Street. The picture at the bottom shows 
the same basement after the clean-up. 
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One of three rooms found in similar condition in a house on Walnut Street. 
Accumulations like this are not always the result merely of slovenly habits; 
they are sometimes found in the houses of thrifty housekeepers who save every- 
thing that they think might sometime be utilized, but who lack discrimination 
and a sense of order. The lower picture shows the same room after the house- 
keeper’s natural instinct for order had been stimulated by the visit of the fire 
department inspector. 
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The rear of a small neighborhood store before and after the visit of the fire 
department inspector. Stores accumulate boxes and packing materials rapidly, 
and where there is no employee responsible for the proper disposal of such 
material, it is often thrown indiscriminately into cellars and back yards. This 
accumulation of kindling material endangered adjoining homes as well as the 
store building. After the clean-up, this back yard became an asset to the neigh- ee 
borhood instead of a menace. 
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The disposal of waste material removed from buildings places an extra loa 
upon the municipal rubbish collection organization; a load which is welcomed 
in the interest of improved safety from fire and disease. The upper picture 
shows a typical pile of rubbish removed from the basement of a dwelling on 
Columbia Avenue. The lower picture shows this same material loaded on trucks 
ready for hauling to the city dump. 
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A Typical Small Town? 


The scene is a New England community of some six thousand inhab- 
itants. The time is a warm Sunday afternoon in June. There has been a 
long spell of dry weather and one of the residents of the town living on the 
outskirts sees smoke curling up from the dry brush. A passing motorist has 
probably tossed his cigarette into the long grass along the highway. 

It so happens that this particular Sunday is Firemen’s Memorial Sunday. 
The six independent volunteer fire companies of the town have combined 
forces for the day and are participating in a procession the route of which 
takes in all of the cemeteries in the town. Accordingly when the telephone 
rings at the central fire station reporting the brush fire, there is but one man 
with a small truck on duty. This man drives out to the fire and finds a serious 
blaze in progress. As there is no one at the fire station to receive the alarm 
should he send one in, he is obliged to drive back to the station. There is a 
rule in the department that the men are not to sound an alarm for a woods 
fire without consulting the Chief. As the fireman has no order as to what 
procedure to follow, he locates a neighbor and asks him to try and find the 
procession and ask the Chief what to do. The Chief having duly been found 
feels that it is too bad to disrupt the orderly procedure of the afternoon and 
decides not to respond to the fire until the procession has marched back to 
the central fire station. The six shiny fire trucks therefore proceed in orderly 
manner along the route of the parade, impressing the citizens with the dis- 
play. By the time the fire department has actually got to work on the fire it 
has covered a very considerable area and long hours of hard work are required 
to bring it under control. 

A further investigation of the fire-fighting situation in this town may 
provide some interesting points. The department is directed by an elected 
board of “engineers,” one of whom serves as chief and the others as deputy 
chiefs. There is no full paid officer in the department. The department con- 
sists of six independent volunteer companies, each company with fifteen men. 
Companies elect their own members, and officers are selected along the lines 
of a popularity contest. Members of the department receive practically no 
training and new members obtain their experience solely from responding to 
alarms. The town employs seven apparatus drivers. These men are allowed 
to sleep at their homes, resulting in serious delays in response to night alarms. 
Only one man is kept on duty at the central station at night to answer the 
telephone. 

The equipment of the department is on a par with its personnel. The 
principal fire-fighting piece is a 700-gallon pumper now nearing the end of its 
twentieth year of service. Spare parts for this machine are now unobtainable. 
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International. 





This Sunday morning fire, originating on the second floor and promptly dis- 
covered, could have been handled with small loss by any efficient fire depart- 
ment. The volunteer firemen did their best, but without training in ventilation 
or other elementary principles of fire fighting and salvage, the interior was com- 
pletely wrecked before the fire was extinguished. 

The longest ladder in the department is forty-five feet long, too short to reach 
the tops of some of the buildings. There are only two ladders in town over 
twenty-five feet in length. Minor equipment for the apparatus is almost 
entirely lacking. There is no salvage equipment or salvage covers, although 
there are many valuable homes throughout the town. 

Inquiry of various citizens in the town develops the fact that there is a 
general feeling that the fire department is efficient. The fact that the 
apparatus is kept brightly painted and polished appears to have the most 
weight. Another factor which seems to have impressed the citizens is that the 
cost of the department appears to be very small. No one has any idea of what 
the fire loss record of the town may be, but from a careful check-up of the 
losses it appears that the average per capita loss for the past five years 
amounts to $10.21, which is over three times the average for the cities over 
twenty thousand population in the United States. 

A striking instance of economy practiced by the department is the pro- 
cedure developed in responding to alarms. The volunteer companies receive 
five dollars per company from the town for each alarm to which they respond. 
In order to save money a minimum response of apparatus, except in the very 
center of the town, is provided for alarms. To avoid the response of these 
volunteer companies to fires, a small truck with a booster tank and one or 
two of the permanent men are sent to all still alarms regardless of where they 
are located. Often this truck going to a fire passes the doors of the other fire 
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houses. One of the engine companies, for instance, is located in a certain 
square, but in the event of a fire in that square this engine stays in quarters 
while the small truck makes a run of over a mile from the central fire station. 
In one section of the town where water supplies are not readily available and 
many properties are seriously menaced by brush and woods fires during the 
dry season, no local apparatus is allowed to respond to a telephone call from 
this section until a man from the central station makes the run of from two 
to five miles to investigate. Therefore this entire section is virtually without 
protection. 

There have been numerous instances of serious fires because of this 
policy of precaution before sending out companies. In one case a large private 
dwelling was destroyed with a loss of approximately seventy-five thousand 
dollars because the trucks permitted to respond on first alarm did not have 
sufficient hose to reach the nearest water supply. In another case in response 
to a telephone call a ladder truck with two men responded to a dwelling house 
fire. By the time pumping equipment was called the building was destroyed. 

Considerable satisfaction is expressed by various people in the town as 
to the fire alarm system. Investigation discloses that considerable money has 
been spent in recent years for new fire alarm equipment. All of this equip- 
ment, however, was placed in the old frame central fire station building in- 
stead of in the new fire-resistive town office building. The old overloaded fire 
alarm circuits are continued and the alarms are still sounded over the original 
bells and strikers installed some forty years ago. There have been two recent 
instances where the strikers failed to operate. 

No local fire prevention regulations or building laws are provided. 
Dependence is entirely placed on the state laws and regulations and these 
are not enforced, possibly because of the fact that the fire chief himself 
maintains a large wooden garage building, which does not conform with the 
state garage regulations. The Chief naturally is not inclined to enforce state 
regulations, as any such action might call attention to his own property. 

The water supply for fire fighting in the town is inadequate. Water 
mains are small and some of them are very old. Sections of the pipes fail 
frequently when hydrants are shut down quickly. Distribution of hydrants 
is very poor because the town is obliged to pay the private water company 
sixty dollars annually for each hydrant. The hydrants are purchased by the 
town and maintained at town expense. There have been numerous cases where 
hydrants were found frozen or inoperative for other reasons. 

Some of the more progressive citizens realize that all is not well with 
their fire department, but the political situation is such that they cannot 
make their voices heard. There seems to be little hope for reform from 
within, and apparently no one has thought of bringing in a competent and 
disinterested outside agency to survey the situation and present an authorita- 
tive report. 
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Forest Fire Equipment Demonstration. 


Conducted by N.F.P.A. Forest Committee at Stephentown, N. Y., 
October 22, 1932. 

A demonstration of forest fire fighting equipment was conducted under 
the auspices of the N.F.P.A. Forest Committee at Stephentown, N. Y., on 
October 22, 1932, in accordance with previous authorization from the 
N.F.P.A. Board of Directors (QUARTERLY, October, 1932, page 112). The 
purpose was to show the capabilities of this type of equipment under repre- 
sentative field conditions and to gather data helpful to the committee in the 
perfecting of its tentative report on community forest fire fighting equipment 
which was presented at the 1932 annual meeting of the Association (Pro- 
ceedings, 1932, page 119). 

Eleven power pumps were operated during this demonstration and hand 
pumps and other types of equipment also participated. In accordance with 
the announcement that the program was not to be conducted as a competitive 
test, this report does not give the names of the pumps demonstrated, or 
individual pressure and discharge readings for the several units. 

This demonstration was conducted with the codperation of the U. S.. 
Forest Service and the New York State Forestry Department. The general 
arrangements for the demonstration were made by Mr. C. R. Tillotson, U. S. 
District Forest Inspector, and the local arrangements by Mr. Louis Gooder- 
mote, Forest Fire Warden, Stephentown, N. Y. This location was chosen 
because conveniently accessible to Albany, N. Y., with a small stream, an 
open field and a sizable hill suitable for the demonstration all located close 
to the main road and near the village. Data were recorded by Mr. A. C. 
Hutson, Assistant Chief Engineer, National Board of Fire Underwriters, 
Mr. Tillotson, Mr. H. S. Walker, N.F.P.A. Field Engineer, and others present. 

Approximately fifty persons were present. About half were state and 
other forest authorities actively interested in the reduction of forest fire 
losses. The balance were N.F.P.A. committee and staff members and manu- 
facturers’ representatives. The attendance drew from a wide territory, the 
men in charge of state forest fighting being present from a number of distant 
states and from Canada. Among those present were several N.F.P.A. mem- 
bers who had not had previous contact with forest fighting operations. These 
men uniformly expressed surprise at the conditions which the small pumping 
units met in this demonstration, giving a performance that seemed remarkable 
in comparison with municipal fire fighting operations. The essential differ- 
ence noted was that effective work in stopping the spread of a forest fire can 
be done with a much smaller quantity of water than is required for a building 
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fire. In some of the demonstrations the stream delivered was only a few gal- 
lons of water a minute through a 3/16-inch nozzle. The forest fire authorities 
present explained that such a stream could be very helpful and that even 
though the amount of water was limited it would be preferable to fighting 
a forest fire without water. 

Various knapsack type and other hand pumps were demonstrated as 
furnishing the best protection where power pumping equipment cannot be 
used, but where some water is available or to supplement the power pumps. 
Most of the program, however, was devoted to gasoline engine driven pumps. 

Eleven power pumps were demonstrated; of these seven participated in 
the elevation demonstration, six in the capacity demonstration and four in 
the pressure demonstration. Four were portable pumps weighing from 70 to 
125 pounds, designed to be carried by one or two men; four were portable 
pumps weighing from 175 to 450 pounds; and three were motorized forest fire 
trucks. The latter included two New York State forestry department trucks, 
and a Massachusetts State truck. 

The event of primary interest to the spectators was the elevation demon- 
stration, pumping to a 300 ft. elevation through nearly a mile of small hose. 
All of the pumps in the smallest weight class were successfully demonstrated 
in this event, as well as several of the heavier units. 


Elevation Demonstration. 

The first demonstrations scheduled were for elevation and distance. 
They consisted of pumping water through 4700 feet of 14-inch linen forestry 
hose to an elevation of 300 feet. Of the total hose in use, 2800 feet were on 
the level and 1900 feet were on the slope of the hill. It was originally planned 
to demonstrate the performance of each pump at varying levels, but it was 
impossible to do so in the time available. It was therefore decided that read- 
ings taken at the 300-foot level would suffice for the purpose of obtaining 
data from which calculations could be made, showing approximate results 
which could be obtained at other elevations. 

In order to facilitate the shifting of hose lines from one pump to another 
without losing the water in the line a check valve was placed in the line 
100 feet from the pump. When one pump had finished its demonstration 
and another was to be connected, this valve was closed and, except for the 
100 feet nearest the pump, water was held in the line. 

Two sizes of tips were used in these demonstrations. Three readings were 
taken with each pump at one-minute intervals with a 3/16-inch nozzle tip, 
after which three similar readings were taken with a 5/16-inch tip. Follow- 
ing these pitot gauge readings a barrel of known capacity was filled and time 
recorded by stop watch, thus giving a check on the discharge from the nozzle 
as computed by tables. 
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Five of the portable power fire pumps and two of the pumps mounted 
on forest fire trucks took part in this demonstration. Each one of these 
pumps was able to deliver a satisfactory stream at the 300-foot level through 
4700 feet of 14-inch linen forestry hose, although the average reach of the 
stream with a 5/16-inch tip was but 16 feet. 

No attempt at comparison was made between the two forest fire trucks 
that participated in this event. Both were demonstrated with various sized 
nozzle tips showing a wide range of performance, and satisfactory streams at 
all pressures demonstrated. 

The composite average performance of the five portable power pumpers 
for this demonstration was as follows: 








3/16" 5/16" 
Nozzle Tip Nozzle Tip 

Pies “PONG ss oS occ cus cuca ee memons 184 Ibs. 187 lbs. 

INOMO CHEMIE oc oct a i ccacaocewnvaaees 15 lbs, 6 lbs. 

Loss. of pPremure Bi MG s<. 6005 hose ccs 169 lbs. 181 lbs. 

WRG GE MEICON 6 Ss Suenos eee eel 42 feet 16 feet 
RCO 5 holed wdc ding euminee takers) 4.1 G.P.M. 6.9 G.P.M. 

Theoretical Calculation 

Pressure loss due to elevation............ 130 lbs. 130 lbs. 

Friction loss (from tables).............. 29 lbs. 54 Ibs. 

Total thearetical laee* socio. cada’ 159 Ibs. 184 Ibs. 


One portable power pump not equipped to connect to the 14-inch linen 
hose used with the other pumps was demonstrated pumping to the 300-foot 
elevation through 4350 feet of the 1-inch cotton rubber lined hose used by the 
Massachusetts Forestry Department. This pump performed satisfactorily, 
delivering 12 gallons per minute through a 3/16-inch nozzle. The friction 
loss in the hose was 134 pounds, requiring a pump pressure of 280 pounds 
to secure the observed delivery. 

Hose. 

Where hose must be carried through thick underbrush and laid by hand 
over rough ground light weight is absolutely essential. 

Unlined linen hose, 14-inch diameter, such as was used in this demon- 
stration, is the standard equipment of many forest fire fighting organizations. 
Light and easily handled, it is entirely practicable for a few men to lay long 
lines over rough country. It is susceptible to injury through rough handling, 
and deteriorates rapidly if not properly dried after use, but these objections 
have not been found serious where the hose is handled by properly trained 


*Discrepancy between observed and calculated pressure loss may be due to minor 
inaccuracies in instrument readings, to variations in friction coefficient of hose and effects 
of leakage, or to the tables, which were prepared for use under conditions quite different 
from those of this demonstration. 
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International. 

Streams from portable power pumps taking suction from any convenient 
pond or brook are very effective for forest fire fighting. The hose used is 14-inch 
or smaller diameter. 


personnel. If stored in a dry place, the linen hose may be kept indefinitely 
in good condition. 

Unlined linen hose leaks to a considerable extent at first, and slightly 
even after thorough saturation. The dampness of the outside surface is an 
advantage in reducing the probability of damage to the hose when laid over 
hot ground, but under conditions such as those met at Stephentown the loss 
of water by leakage through the hose may definitely limit the length of hose 
which can be used. Prior to the distance and elevation demonstration, the 
4700-foot line of new, dry hose was filled by a pump having a rated capacity 
of 100 gallons per minute (no observations taken as to actual discharge of 
pump). The entire discharge of the pump at first leaked out through the 
lower portion of the hose line. As the hose became saturated and the leakage 
decreased, the water was forced up the hill, wetting further hose as it pro- 
gressed. It was more than an hour before water reached the 300-foot eleva- 
tion through 4700 feet of hose. In considering the possible effect of this delay 
upon fire fighting operations it should be noted that owing to the inherent diffi- 
culty of access to burning areas, forest fire fighting operations must often be 
measured in hours or even days, rather than in minutes. It should also be 
noted that when laying a long line of hose it would be possible to start the 
pumps when the first length of hose was laid, rather than waiting until the 
entire line was down before starting the pump. In this way the time of wet- 
ting the hose should not cause material delay. 
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During the distance and elevation test, after the hose was thoroughly 
wet there was a leakage which averaged about ten gallons per minute in the 
4700-foot length, a larger quantity than the discharge at the nozzle. It will 
be apparent that if the length of hose had been greatly increased the amount 
of leakage would have been such as to prevent any satisfactory stream from 
the nozzle. This difficulty could be offset to some degree by using a higher 
pump pressure with greater initial input of water or by using several pumps 
in relay, but the fact remains that there is a definite limitation on the dis- 
tance through which water can be forced through a single line of 14-inch 
linen hose. 

An interesting comparison between linen hose and cotton rubber lined 
hose was afforded when the 14-inch linen hose and the 1-inch rubber lined 
hose of the Massachusetts Forestry Department were laid in parallel lines up 
the hill. Observers watching the Massachusetts forest rangers at work were 
impressed with the greatly increased labor and time involved in laying the 
heavier rubber hose. This hose caused some trouble during the demonstration 
when couplings blew off at the lower end of the line where the pressures were 
high. This, however, was doubtless due to some defect of the particular 
coupling used and is by no means an inherent characteristic of cotton rubber 
lined hose. The 1-inch rubber lined hose, while having the advantage of no 
leakage, was materially heavier than the 14-inch linen hose and though having 
a smoother interior had a higher friction loss for the same discharge owing to 
its smaller diameter. Some of the observers made informal comments to the 
effect that owing to its weight the field of usefulness of the cotton rubber lined 
hose was largely limited to shorter lines and to areas such as in parts of 
Massachusetts where roads are so distributed as to make it unnecessary for 
men to carry hose for long distances. 

During the test one length of cotton rubber lined hose burst owing to 
the deterioration of the rubber lining. Cotton rubber lined hose to be kept 
in good condition must have water run through it at intervals and be rear- 
ranged to change the position of the folds. 


Capacity Demonstration. 

This event was participated in by six of the portable power pumps placed 
on the bank of the stream where the suction lift was only a foot or two. The 
layout consisted of a single 100-foot line of 14-inch linen forestry hose.* 
Nozzles were varied according to the capacity of the pump. In every instance 
the pumps delivered satisfactory streams at a pump pressure of 120 pounds 
and met their rated capacity at this pressure where such rated capacity was 
known. The discharges for the different units varied between 19 and 60 gal- 
lons per minute. 


*One-inch cotton rubber lined hose was used with one pump. 
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Opies that some water is available, hand pumps furnish the best protec- 
tion where power pumping equipment cannot be used, or to supplement the 
power pumps. 

Pressure Demonstration. 
This event, participated in by four portable power pumps, was conducted 

to determine the average discharge at pump pressures in the vicinity of 200 

pounds. The layout for this demonstration was the same as for the capacity 

demonstration. Pump pressure was built up by partly closing the gate valves 
at the pumps, thus creating a.back pressure. The composite average per- 
formance in this event was a discharge of 24.9 gallons per minute at a pump 


pressure of 197 pounds per square inch. 


Design of Portable Power Pumps. 

The several portable power pumps demonstrated varied widely in design. 
The weights, including pump, engine and gasoline tank, ranged from about 
70 to over 300 pounds. The weight in pounds for each gallon per minute dis- 
charge at 120 pounds pressure ranged between 1.75 and 2 for five of the units; 
others showed weights two or more times as large per gallon per minute 
discharge. 

The engines used were of various designs of both 2 and 4-cycle types. 
All performed satisfactorily during the demonstration, but there was no 
opportunity to continue observations for a sufficiently long period to deter- 
mine whether in some of the lighter units reliability and capacity for long 
continued operation had been sacrificed in the interest of saving weight. 
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Hand Pump Demonstration. 

Four hand pumps were demonstrated, all of five-gallon capacity. These 
were either of the knapsack type, designed for operation while carried on the 
back, or designed for operation placed on the ground, but equipped with 
straps to carry like a knapsack. The variation between the several units was 
not large. The average weight of the empty containers was slightly over ten 
pounds. The average time required for one man to fill the container with a 
pail, and place on his back ready for carrying, was 61 seconds. When oper- 
ated with a regular nozzle the average maximum length of stream was 57 
feet, 3 inches, and the height 20 feet, 6 inches. When discharged through a 
spray nozzle the length of spray was 35 feet. When the stream was directed 
at a tub placed on the ground 20 feet from the nozzle, an average of slightly 
more than five quarts fell into the tub. It should be noted that in this last 
item the results depend more upon the skill of the operator than upon the 
design of the unit. The high wind prevailing during this event had the effect 
of lengthening the maximum reach of streams and decreasing the height, and 
doubtless affected other observations. 


Note: No satisfactory photographs were taken of the Stephentown demonstration; 
the more spectacular events took place in the latter part of the afternoon when light 
conditions were poor. The photographs reproduced with this article were taken near 
Trenton, N. J., a few days before the Stephentown demonstration. The equipment shown 
is similar to that demonstrated at Stephentown and the photographs, though having a 
different background, serve to give a general idea of the Stephentown demonstration. 
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A Survey of Exits. 


By Harry B. Houghton and John H. Courtney, 


Associate Engineers, U. S. Bureau of Standards 

A survey of exit facilities in representative buildings has been made as 
one feature of a codperative program instituted by the Committee on Safety 
to Life of the National Fire Protection Association (Building Exits Code 
Committee, American Standards Association), and the Department of Com- 
merce Building Code Committee. Current practice in providing exit facilities 
and the rate of flow of people through various kinds of exits have been the 
principal objects of study. The work was performed by the staff of the 
Department of Commerce committee. 

The data on exit facilities in existing buildings were collected in two 
ways: (1) by an office study in which plans of completed buildings were 
secured from various sources; and (2) an extensive field survey covering 
nine cities. Both the field and office studies were supplemented by suggestions 
solicited from architects, engineers, building officials, school superintendents 
and others having a specialized knowledge or experience with exit design. 
Digests were also made of the exit regulations contained in building codes, 
labor laws and tenement house acts in order to compare the fundamental 
requirements of each. 

The principal features examined were the number, location, and size of 
ordinary exits, the population or area served by them, and the maximum 
distance traveled to reach an exit. Supplementing this information, further 
data were collected on such items as building height, type of construction, 
character of occupancy, number and dimensions of special forms of exits 
such as fire towers, chutes, horizontal exits, or fire escapes, protection of 
stairway enclosures, continuity of stairways, conditions of final discharge of 
stairways, dimensions of treads and risers, exit designation, maintenance, and 
other special considerations that might possibly have some influence on 
public safety. A special form for tabulation of the data was evolved in order 
to simplify the work and to insure uniform results. 

Location and Number of Exits. 

Design considerations necessarily play a most important part in fixing 
the location of exits and it was, therefore, natural that the majority of stair- 
ways should be placed in dead corners or in other areas least rentable. In 
some instances it seemed possible that the maximum allowable distance to 
exits was the one controlling factor as to whether a building would be, say 
of an H-shape, or some other form. 


Publication approved by the Director of the Bureau of Standards of the U. S. Depart- 
ment of Commerce. 
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With but few exceptions, the field measurements indicated that the maxi- 
mum distance traveled to reach an exit was actually less than that allowed 
under the provisions of the local building code. Measurements for distance 
to exits were taken along the ordinary line of travel. For example, in office 
buildings, the distance from the door of the office to the exit was recorded, 
rather than the distance from a point within the office itself. For open floor 
areas, the maximum distance to an exit was checked. 

In general the average maximum distances to exits fell well below 100 
feet, but considerable variation was found to exist as between the various 
occupancies. Stores, especially those with sprinkler systems, were found to 
have the greatest distance of travel to exits; apartments of non-fire-resistive 
construction had the least. 

While the majority of the buildings investigated were provided with two 
or more stairways, a surprising number were found to have but a single 
stairway. Fire-resistive office buildings of less than 10,000 square feet in 
gross area proved to have a single stairway in more than 50 per cent of those 
examined. Tower sections of set-back construction also very frequently em- 
ployed a single stairway. A comparison between various occupancies is given 
in Table 1. 

Stairway Widths. 

Stairway widths were found to vary widely, with .no apparent reason 
for the variation under almost identical conditions. Repeated questioning 
failed to establish any very specific reasons for building stairways 40, 41, 
42, or 43 inches, or any other dimension within 4 inches either way from 
44 inches, in preference to a 44-inch width.* In spite of the fact that building 
codes specify certain minimum dimensions for exits, variations up to several 
inches either side of the minimum were common. 

The majority of the stairways ranged between 40 and 50 inches in 
width. Those 36 inches in width were frequent, but would be eliminated in 
computing an average for a given occupancy. Some questions were asked as 
to what increment added to a 44-inch width would be necessary to increase 
the stairway capacity, but no detailed study of this problem was discovered. 
A number of technical men interviewed were of the opinion that, for the 
same aggregate width, greater efficiency was obtained by increasing the num- 
ber of stairways than by increasing the width of a lesser number. As would 
be expected, stairways in schools and stores were appreciably wider than 


*Forty-four inches has been established as the standard minimum stairway width 
by numerous building codes and by the N.F.P.A. Committee on Safety to Life. This 
width was selected as providing space for the unrestricted travel of two files of persons. 
The thought has been that under conditions of emergency exit people crowding into a 
narrower stairway might be jammed into an arch shaped formation that would stop 
flow. Unless increased by a foot or more, the Committee on Safety to Life has felt that 
there is little advantage in stairways wider than 44 inches.—Ep. 
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Table I. General Averages of Some Exit Features in 150 Buildings. 





—" avege Average Average 

Occupancy — - 1 Stai ve . s —— be ee 

Construction - gi inaeure Stairw Md Stairway to Exit 
Per Cent Per Cent Sq. Ft. Inches Feet 
Office buildings....... :Fire resistive 55 45 8000 45 86 
er ee Fire resistive 10 90 2700 43 77 
WAR oes ais oesewa chao Fire resistive 7 93 6500 42 88 
Dormitories .......... Fire resistive — 100 2540 48 53 
PRAWNS. 66 oo ces Fire resistive 15 85 4200 42 63 
Apartments .......... Non-Fire resistive 32 68 2550 40 38 
BORO nish isan’ Fire resistive 6 94 8700 55 63 
a Pa Fire resistive 30 70 8900 59 106 


PIONS. ice de s5-0 nee Fire resistive 44 56 10500 50 86 


those in offices, apartments, and hotels. The maximum widths recorded indi- 
cated that there is apparently some economical limit on stairway width. 


Proportions of Treads and Risers. 

Dimensions of treads and risers measured indicated that the two or 
three rules customarily employed by architects for proportioning risers and 
treads are adhered to very rigidly. Risers of 7 or 714 inches and treads of 
10 or 1014 inches far outnumbered any other dimensions. 

Risers approximately 6 or 614 inches in height were found in school 
buildings occupied by small children. Opinions of architects and school 
superintendents on this practice fell into two groups. One group maintained 
that fatigue was much less where the 6 or 614-inch riser was used; the other 
group contended that children were accustomed to the 7 or 714-inch riser 
in their homes and in other buildings, and, therefore, that it was only logical 
to use that height riser in school buildings. 


Stairway Inclosures. 

Inclosed stairways could be said to be standard practice in the buildings 
examined. The exceptions to this general rule were found mostly in buildings 
not over two or three stories in height, or in a small number of public build- 
ings of such a nature that ornamental stairways appeared desirable. Of the 
group properly classed as exceptions, schools gave rise to a divided opinion 
concerning inclosed or open stairways. Many school authorities favored the 
open stairway because of its efficiency in handling changes of classes and 
further believed that the fire drills offset the advantages of the inclosed 
stairway. 

However, if the definition of an inclosed stairway implies that it must 
be inclosed from the topmost story to the final outlet to the street, many 
so-called inclosed stairways found would have failed to come within the 
meaning of the term. A common practice in hotels and office buildings was 
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to terminate the stairway inclosure at the second floor and then make use of 
ornamental stairs to the lobby. 
Exit Outlets. 

Where stairway inclosures ran to the first floor, the discharge was almost 
invariably into large corridors, in many cases having small shops on one or 
both sides. It was unusual to find a stairway discharging into a protected 
passageway leading to a street, except in a few buildings of public occupancy 
such as theatres or auditoriums. Stairways discharging directly outside were 
greatly in the minority when compared with those discharging into ground 
floor areas, corridors, or lobbies. Value of street frontage evidently controlled 
this feature of design, as factory buildings customarily had stairways dis- 
charging directly outside. In many apartments, office buildings, and hotels, 
one stairway continued to the basement and the discharge from it was fre- 
quently to the outside if topographic conditions made it feasible. Some 
builders interviewed contended that if many building codes were enforced to 
the letter as regards exits, great numbers of buildings would be legislated 
out of existence under requirements specifying direct discharge of stairways 
to the outside at street levels. 


Special Forms of Exits. 

The number of horizontal exits in use fell below what might be expected, 
only 8 per cent of the buildings checked being thus equipped. The majority 
of such exits were in locations involving exits between new wings or addi- 
tions and older parts of buildings. Few were found in new buildings that 
appeared to be designed solely for exit purposes, although a number of 
bridges were used in factory or office buildings. However, these bridges 
invariably connected but a single floor level and were apparently for con- 
venience only. 

Spiral chutes were found in a few buildings, two of them in new office 
buildings of eleven and nineteen stories respectively where they were accepted 
by local authorities as one of the required means of egress. No check could 
be made on their performances as they had not been used up to the time 
of the survey. 

As neither Philadelphia nor New York was included in the study of exit 
facilities, relatively few fire towers were noted. The majority opinion obtained 
favored the use of the inclosed stairway. Opponents of the fire tower pointed 
to the increased space deducted from the rentable area where fire towers were 
required; proponents of the fire tower claimed additional safety and cited 
successful use in New York and Philadelphia where rentable area is of first 
importance. 

The number of iron fire escapes still in use was greater then might be 
expected in view of the popularity of the inclosed stairway. Further examina- 
tion of those buildings where fire escapes were used revealed that many of 
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them had been added to supplement existing exits. A few recently erected 
buildings made use of a fire escape as one of two means of exit. 


Exit Designation and Maintenance. 

Special attention was given to exit designation. The observers traced 
the course of exit travel to the street in a large number of buildings. Theatres 
proved to be the one example of efficient exit marking. In the other occu- 
pancies first floor levels were unmarked, exits ended at the second floor with 
no directional signs to indicate where to proceed from that point, no signs 
were found indicating whether or not stairways led to the roof, and many 
signs on exits were placed at such an angle as to render them invisible from 
a short distance down the hallway. 

Exit maintenance could be made a subject for general discussion, so 
flagrant were many of the violations. Locked doors, fire doors propped open 
to provide ventilation, storage of all sorts of materials, and advertising signs 
served only to strengthen the general knowledge of why exits have not 
always functioned properly in building fires. 

This summary has touched but briefly on some of the more outstanding 
features found in the mass of data collected for the joint conference. It is 
obvious that data of this nature are of inestimable value when exit require- 
ments are under consideration, and it is believed that the gap between theory 
and practice may thereby be reduced to the extent that more rational exit 
requirements may be made possible. 


Traffic Movement in Exits. 

As a complement to the study of exit facilities in existing buildings 
erected during the past ten years, a further study was undertaken to check 
the rate of flow of people through various types of exits. A few observations 
have been made in the past on exit discharge rates, notably those made in 
connection with the Chicago Terminal Improvement, the Hudson Terminal 
Design, and those made at the instance of the Committee on Safety to Life 
of the National Fire Protection Association. It was hoped that additional 
traffic counts would assist in filling in the gaps between previous studies, and 
would also determine what basic facts, if any, had not been developed. 


Procedure. 

Traffic counts were taken in Washington, D. C. and New York City. 
In Washington, observations were made at the larger government office build- 
ings, at stores, at amusement parks, and at theatres; in New York, observa- 
tions were made at the Grand Central Terminal, in the subways, and at 
some of the stores and theatres. 

Stairways, ramps, and doorways were checked for discharge rates. So 
far as possible, an attempt was made to determine the rate for varying widths 
under similar conditions in order also to obtain a check on stairway and 
doorway efficiency. 
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The observations were made by two observers equipped with stop 
watches and mechanical hand counters. One observer noted the time while 
the other counted the people. Counts were not started on the discharge in 
stairw.ys or ramps until they appeared to be filled from top to bottom 
between hand rails. The counts were stopped immediately when this condi-. 
tion was not apparent. Counts were made for both up and down discharge. 
Similarly, rates through doorways were taken only at those periods when the 
doorway appeared to be used to capacity. The number of square feet occu- 
pied per person under traffic flow on stairways was obtained by having one 
observer walk with the crowd, checking the time of ascent or descent, while 
the other counted the people for that interval. A few controlled tests were 
made at the Bureau of Standards on capacity of stairways under conditions 
where there was no movement. 


Conditions Affecting Discharge. 

The counts at office buildings were taken at the closing hour when there 
is usually a rush, at department stores on days when there were bargain 
sales, and at theatres at the close of performances. Considerable variation 
was noted in the flow of these occupancies, especially for theatres where the 
discharge after a performance tends to be leisurely. 

It was found difficult to determine by a visual inspection just when a 
stairway was being used to its capacity. Then, too, few stairways or door- 
ways could be found where there did not seem to be some chance for greater 
discharge rates. Therefore, the observations at the Grand Central were made 
at the morning and evening rush hours in those exits used by commuters in 
order to check what might be expected to be maximum rates. 

Some interesting checks on fire drills became possible by reason of such 
drills being conducted in some of the large temporary government office 
buildings because of fire regulations. Ranks are not formed in these drills, 
but at the sound of the gong, the time of the sounding of which is not known 
to the occupants of the buildings, everyone leaves immediately. The marshal 
in charge courteously had some exits closed off in order to place a heavier 
flow on those under observation. 

While unusual riser height or tread width, color of stairways, lighting 
and other conditions may have some bearing on discharge rate, it did not 
appear of sufficient importance in this study to attempt to discover their 
effects, especially in view of the wide variations finally found to exist between 
occupancy types. 

Tabulation of Counts on Stairway Discharge. 

The results of the traffic counts on stairway discharge are given in 
Table 2. The average figures given in the table represent a large number of 
observations taken not only at different hours of the day, but also over a 
period of several days. Many observations had to be rejected because they 
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fell so far below the average as to raise serious doubts concerning their value, 
even though at the time of observation apparent capacity had been reached. 

The column giving the number of persons discharged per foot of width 
per minute was calculated by determining the number of persons passing in 
a minute and then dividing that number by the stairway width in feet. Thus, 
on a 3-foot stairway, where 93 people were discharged in a minute, the rate 
per foot per minute was computed to be 31.* 


Characteristics of Stairway Discharge. 

The varying rates of stairway discharge found, while they bear a very 
definite relation to stairway width, also indicated that normal discharge rates 
may vary widely with different occupancies. For any one stairway with the 
same class of occupancy using it, the total number of persons discharged per 
unit of time remained nearly constant — that is, with rapid movement neces- 
sitating considerable space between individuals, the number of people dis- 
charged per unit of time remained the same as when the movement was 
slower but therefore denser. This condition has been noted in other tests. 

Discharge rates as related to stairway width indicated a number of possi- 
bilities. For average conditions or stairways varying in width from 3 or 4 
feet up to 6 or 7 feet, the number of persons discharged might be taken as 
roughly proportional to the width of the stairway. On the other hand, stair- 
ways 3 or 4 feet wide appeared to give much higher rates of discharge per 
foot of width than those 7 or 8 feet wide, especially where the wider stairs 
had no intermediate hand rails. Even where an overflow was waiting to enter 
a stairway, as was found on the 8 foot 1 inch wide stairway in the Grand 
Central Terminal, the crowd became scattered as soon as it entered the stair 
and the discharge rate was therefore reduced. 

Observations of the characteristics of the movement on stairways showed 
that the movement was slower and denser on the first half of any flight than 
it was on the second half. Increased space between individuals resulting in 
faster movement took place after the intermediate landing was passed. In 
both flights the appearance of the movement under random flow appeared 
similar. Whenever a rank of people formed to take up the complete width 
of the stairway it was invariably followed by a lesser number, so the final 
effect might be said to resemble a series of successive wedge shaped units 
distributed rather evenly over the length of the flight. Conditions of maxi- 


*In this article the results are presented in terms of discharge per foot of width, 
primarily to permit of comparison with previous studies of the same subject. While 
many building codes specify exits in terms of maximum number of persons per foot of 
width, the N.F.P.A. Committee on Safety to Life feels that the proper unit is the space 
occupied by one person in passing through an exit, and has accordingly established 22 
inches as the unit of exit width in the Building Exits Code. If the present survey were 
reported in number of persons per 22 in. unit per minute, disregarding fractions of units 
(but considering 12 in. as half a unit), in accordance with the Building Exits Code, the 
results would be different, but still not conclusive —Eb. 
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mum flow never seemed to occur unless there were a number of people 
waiting to enter an exit. 

The space occupied by a single person while moving up or down a stair- 
way necessarily varies widely with the speed of the movement. Table 2 
shows the fluctuation in these figures. Although under fast discharge a little 
over 4 square feet is occupied per person, nearly double this space will be 
occupied where the flow is unhurried. 


Ramps. 

Studies on ramps were difficult to make as very few could be located 
that were used to anything near capacity. Table 3 lists the results of some 
thirty observations made on two ramps in the Grand Central Terminal used 
by commuters. Wider ramps were also observed in the terminal, but, inas- 
much as they never seemed to be used to capacity, the counts were discarded. 
An attempt to make a count on a ramp at the Griffith Stadium in Washing- 
ton, D. C., which was 17 feet 6 inches wide, proved unsuccessful because the 
observers were unable to get anything approaching accurate readings on a 
ramp of this width. 

Given similar conditions, the discharge rate on ramps was faster than on 
stairways. The width of stairway treads reduces the normal 30-inch stride 
more than does a ramp with a slope of 1 in 10 or less, and would therefore 
result in effecting a slower discharge rate for the stairway. 


Doorways. 

Table 4 lists the average discharge rates for counts made at gateways, 
swinging doors, and revolving doors. It should be borne in mind that these 
studies were not made to determine the efficiency of the various types of 
doors. Most of the counts of traffic through doorways were taken when the 
doors were fastened opened. Just how much slower the discharge rate is 
when doors are operated as compared with the discharge through an opening 
the same width would require further special study. 

At the Grand Central Terminal the readings were taken at the gate- 
ways as they were opened to let the crowds through that had been waiting 
in the concourse; they therefore show a higher rate of discharge than the 
doorways in office buildings or department stores. 

The figures for revolving doors do not necessarily represent absolute 
capacity. The readings were clocked for those moments when the doors 
appeared to be accommodating people as fast as convenient. Egress only was 
checked. Observations of the action of people in revolving doors led to the 
belief that the width of the leaf has very little relation to the number of per- 
sons discharged. It was found exceptional for two people to pass through a 
single pocket of these doors at the same time.* 


*The N.F.P.A. Committee on Safety to Life gives limited recognition to revolving 
doors as required means of exit. See Building Exits Code, 1929 edition, page 28.—Ep. 
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Movement through doorways displayed one characteristic in common 
with stairways — the tendency for those having a width of about 5 feet or less 
to have a higher rate of discharge than those over about 8 feet in width. A 
comparison of the rates of discharge through doorways with those up or down 
stairways shows a faster rate for doorways under similar traffic conditions. 
A ratio of discharge rate through doorways or level passageways to that on 
stairways of 4 to 3 has been suggested as a result of previous studies. This. 
ratio seems to be substantiated by the present series of tests. The varied con- 
ditions affecting exits, such as width, story height, and proportions of treads. 
and risers, coupled with the mental and physical traits of the people using 
them, render it nearly impossible to obtain other than general averages for 
discharge rates through exits. 


Racine Investment Building Fire. 
Report by Frank R. Daniel, 
(Member N.F.P.A.) 

A fire in the building of the Racine Investment Company, Racine, 
Wisconsin, on July 7, 1932, is a forceful illustration of the danger of the 
careless use of flammable liquids, and the importance of ascertaining posi- 
tively that all fire is extinguished before shutting off the water supply to 
automatic sprinklers. 

The section of the building in which the fire occurred was two stories and 
basement, with blind attic, of fire-resistive construction, except that the roof 
was light joist construction carried on unprotected steel trusses, and the 
second floor ceiling lath and plaster on wood joists. The second floor where 
the fire occurred was occupied by the Sydney May Studios, commercial 
photographers, and the Porter Furniture Co., storage of overstuffed furniture. 
These two occupancies were separated by a frame partition consisting of 
light matched boards on either side of two-inch studding. 

The building was equipped with a full complement of automatic sprin- 
klers with ample water supplies. 

Story of the Fire. 

In the photographic studio a homemade heater for boiling water had 
been constructed of a square, gallon can having the top removed and a small 
square hole cut in the side near the bottom. Inside of this can were two 
ordinary one-pint tin cans standing on top of each other. The upper can was. 
filled with cotton, which was saturated with alcohol and burned to heat a 
container of water resting on top of the square can. On July 7, 1932, at 
about 9:30 a.m. Herman Pallman, a local high school athlete who worked in 
the studio in his spare time, was doing some work with this device, when the 
alcohol flame ceased to burn. He picked up a one-gallon can of alcohol, which 
was practically full, and proceeded to pour alcohol on the cotton. The can of 
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The photographic studio work bench where the fire started from the home- 
made alcohol stove. Sprinklers over the work bench extinguished the fire here 
and water was shut off without further investigation. Fire had passed through 
the wooden partition behind the stove. See next picture. (Large hole in partition 
near window made by fire department.) 


alcohol ignited, throwing the burning liquid over Pallman, whose clothing 
took fire. Another man was in the room and extinguished the flames in the 
clothing of the victim, who was rushed to the hospital, where he died about 
two hours later. 

When the fire department responded to an alarm received at 9:50 A.M., 
two sprinklers were operating directly over the work bench, where the fire 
started. The sprinklers were immediately shut off and the Department pro- 
ceeded to make an investigation of the other parts of the building, there still 
being evidence of smoke. No fire could be found in the photograph estab- 
lishment. In a few minutes the janitor of the building unlocked the door of 
the room adjoining, which was occupied by furniture storage. This room was 
entirely involved in flame, which had extended through to the attic. 

As shown by the accompanying photograph, the flaming alcohol evi- 
dently ran out over the table and through the vertical joists in the wood 
partition and communicated to the adjoining room. 

A total of forty-three sprinkler heads were opened, twelve in the attic, 
twenty-eight in the Porter Furniture Co., and the three remaining in the 
photograph establishment. It is evident that all of the sprinkler heads in the 
furniture section and the attic operated after the water had been shut off. 
The fire was extinguished by the fire department with hose lines. 
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The furniture storage room on the other side of the wooden partition. 
Charred hole where fire entered corresponds directly with the position of the 
homemade stove in the other picture. Upholstered furniture stored near the parti- 
tion was ignited, and when water supply to sprinklers was shut off fire spread 
rapidly. 

One of the photographs shows the work bench and on it the homemade 
heater. Back of the heater are shown three charred vertical cracks 
through which the burning alcohol ran to the other side of the partition. In 
the other photograph the hole in the partition can be readily noted, corre- 
sponding with the one opposite the charred place on the table. Overstuffed 
furniture stored along this partition readily ignited. The openings in the 
partition and the ceiling are those made by the fire department. 


Loss. 
One life. Damage to building, $325.55; Sydney May Studio, $309.42; 
Porter Furniture Co., $714.68; total, $1349.65. 


Lessons to be Learned from this Fire. 

The danger to life from the careless use of flammable liquids. 

The necessity of the fire department making a thorough inspection of 
the building before automatic sprinklers are shut off. Undoubtedly the fire 
department shut off the sprinklers in order to avoid further water damage in 
the studio section. Had the fire department been equipped with a sprinkler 
head shutoff, the water flow could have been checked and the sprinkler sys- 
tem left in service until a complete investigation had been made. 
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High School Fire, Little Rock. 


Report by George D. Suter, Chief Engineer, 


Arkansas Fire Prevention Bureau (Member N.F.P.A.) 

A fire on the night of November 10, 1932, partially destroyed the East 
Side Junior High School located at Fourteenth and Cumberland Streets, Little 
Rock, Arkansas. The modified form of fire-resistive construction and the 
excellent work of the fire department held the loss to approximately one-third 
of the values involved. 

The building, three-story and basement, was erected in 1905. It was a 
partially fire-resistive structure having brick outside walls, metal lath and 
plaster partitions, concrete floors, and a wood roof covered with built-up 
composition, tar and gravel. In a portion of the building the floors were 
supported by unprotected cast iron columns, while in other sections support 
was provided by reinforced concrete columns. The ceiling in the top floor 
was metal lath and plaster on metal joists. Between the ceiling of the top 
floor and the wood roof was a three-foot blind attic. In the older portion of 
the building the roof was supported by wood trusses, in the new section by 
unprotected steel trusses. The building was heated by a hot air system and 
each room in addition to a hot air duct had an independent metal ventilator 
duct that terminated at ceiling line in attic. These ducts were built side by: 
side and in some cases the continuous area of ducts was twelve feet long and 
a foot wide. 
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The Little Rock High School, partially destroyed by fire on Nov. 10, 1932. 
The value of partial fire-resistive construction was largely offset by a wooden 
roof and a system of ventilating ducts that spread fire throughout the building. 
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Left. Looking along a third floor corridor; open stairway in the background. 
Note failure of metal lath and plaster ceiling on unprotected metal supports. 

Right. Bottom opening of one of the ventilating ducts, through which fire 
spread from the blind attic, 


Story of the Fire. 


The fire apparently started in a room on the first floor just east of the 
Fifteenth Street entrance. This room was occupied as an office. The cause 
of the fire is not definitely known, but among the most probable causes are 
overheated furnace, defective wiring or a carelessly discarded match. The 
first mentioned (overheated furnace) seems the most logical cause, for the 
outside temperature was falling rapidly and the furnace was being forced 
to heat the building for an evening meeting. 

The first alarm was received at Fire Department headquarters at 6:48 
p.M. The electric clock in the room where the fire is thought to have started 
stopped at 6:18 P.M., indicating that the fire had at least a 30-minute start 
before being discovered. Two engine and two truck companies responded to 
the first alarm and on their arrival the fire was not only burning in the 
room of origin, but also in a room across the corridor. This latter room was 
directly over the heater in the basement. Hose lines were immediately 
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brought into the building and put into operation in the two rooms involved. 
At about the same time fire was also discovered in the blind attic space 
between the ceiling of the top floor and the roof. 

Two additional fire companies were then called, together with the off- 
duty firemen. Additional lines of hose were taken up the stairways to the 
third floor to combat the fire in the attic from the inside, and, as flames broke 
through the roof, deck nozzles were put into play from the street to keep 
the fire from extending to the gymnasium and auditorium located only fifteen 
feet from the main building, but not connected to the same at the first floor 
level. Burning embers from the attic were continually dropping down ventila- 
tor ducts, starting fires in different rooms. This kept a number of firemen 
patrolling the building, extinguishing these small fires. The roof covering 
about two-thirds of the building fell in, and the water on the third floor 
ceiling caused it to drop over the same area. The fire was under control by 
9 o’clock, but the last company did not leave the scene until 2:00 am. The 
fire department was successful in keeping the fire from communicating to 
the gymnasium building. 

The Loss. 

The building was valued at $150,000 and the loss was estimated to be 
between $40,000 and $50,000. The loss to teachers and students of books 
destroyed or damaged by water also amounted to several thousand dollars. 


Lessons of the Fire. 

When this building was erected twenty-seven years ago, it was thought 
to be a fair type of fire-resistive construction and the building itself did stand 
up remarkably well in this fire. The extent of the fire may without doubt 
be attributed to the system of ventilator ducts running throughout the build- 
ing and terminating in the attic. Had these ducts been extended through the 
roof in the proper manner, the fire would probably have been confined to the 
room in which it originated. This deficiency in construction, however, might 
have been overcome by automatic sprinklers installed in the attic. A fire- 
resistive roof would also have been an important factor in preventing a con- 
siderable part of the building loss. 
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M.S. Pieter Corneliszoon Hooft Fire. 


Fire on November 14, 1932, totally destroyed the “Nederland” Steamship 
Company’s 15,000-ton motorship Pieter Corneliszoon Hooft at the Sumatra 
Quay in Amsterdam, Holland. This motorship was one of the finest pas- 
senger vessels plying between Holland and the Dutch East Indies and was 
comparatively new, having been commissioned in 1926. The ship had six 
decks and was designed for cargo and passenger service. She was 534 feet 
long, powered with two 4000 H.P. diesel motors and was propelled by twin 
screws. 

A cargo from Batavia had been discharged and before taking on a return 
cargo the ship was being fumigated by the Municipal Medical Service. The 
fumigant used was “blauwzuuragas” a preparation of cyanide. Fumigation 
was started on the morning of November 13th. The ship was entirely 
sealed up, no one remained aboard and no untoward circumstances took 
place during the process. The ship remained sealed during the day. 

In the late afternoon of November 13th at about five o’clock a start 
was made to open up everything on board that could be safely reached to 
allow the cyanide gas to escape. At about 7:30 P.M. an engineer went on 
board, in company with an officier of the Municipal Medical Service, to 
start the electric generators and other equipment to assist in ventilation. 
After that an electrician made a round through the ship, starting fans in the 
saloon and other sections of the passenger quarters. This being accom- 
plished everybody left the ship at about 9:00 p.M., except a man left to keep 
watch down in the motor room. The ship was further watched by guards- 
men on the quay. 

Story of the Fire. 

At a little before midnight the man on watch aboard ship smelled smoke 
and upon investigation discovered a fire in the gymnasium at the forward 
end of Deck A (the boat deck) which is the uppermost of the midship 
decks for passenger accommodation. A fire alarm was immediately turned 
in and private fire fighting equipment put into operation. The municipal 
fire brigade arrived on the scene at 12:20 a.m. with numerous land companies 
and the fireboats Jason and Jan van der Heyden. They got their streams 
into action promptly and as well as handicapping conditions would permit. 


Note: The principal data in this report have been furnished by Mr. L. J. E. van 
Steenwijk, Amsterdam Marine Underwriters Association, through the courtesy of Mr. H. J. 
de Jong Schouwenburg (Member N.F.P.A.). Supplementary information was obtained 
from translations of reports published in Amsterdam, furnished by Mr. A. J. Smith, Sec- 


retary, Marine Committee N.F.P.A. 
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N. V. Vereenigbe Fotobureaux. 

When surrounding property was seriously endangered the ship was moved 
to midstream, where the fireboats continued to fight the fire for ten days before 
it could be extinguished. 


The wind was strong from the east, blowing from forward to aft as 
the ship lay, and by the time the municipal fire brigade got into action 
the fire had spread to the bridge and over all the boats and gear on the 
boat deck. The medical service authorities warned the firemen against 
boarding the ship except on the windward end (i.e. the fore deck) on account 
of the hazard to life from escaping fumigant (the cyanide gas had not yet 
been removed from all parts of the ship), so that fire fighting was handi- 
capped from the start. 

The open doors and portholes greatly facilitated the rapid spread of 
the flames and within fifteen minutes after the arrival of the fire brigade 
the entire promenade deck, next below the boat deck, was in flames. Within 
an hour the fire, fanned by the wind and an apparent downdraft in the ship 
itself, had spread through the midship section and by 3:00 a.m. the entire 
ship except the extreme forward end was in flames. The topsides showed 
red hot in many places. As the fire progressed frequent internal explosions 
took place. None of these, however, were of sufficient severity to affect the 
ship’s structure nor did they appear to materially increase the rapidity of 
the spread of the fire. 

The cranes and sheds on the quay being close to the ship were severely 
exposed and the fire brigade concentrated their efforts upon preventing their 
ignition, which with the prevailing wind would have caused a still more 
severe disaster. At four o’clock there seemed to be no possibility of extin- 
guishing the fire and, as the structures on the quay and other ships in the 
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pee ‘The ship wes 6 semuials wreck. The woodwork was entirely consumed, and 
all steel work distorted. The loss was total except for a salvage value of $6000 
for breaking-up purposes. 
vicinity were seriously threatened, it was decided to tow the burning ship 
to an isolated part of the harbor. This decision was also prompted by the 
possibility of the ignition and explosion of the 1100 tons of fuel oil in the 
ship’s tanks and bunkers. 

The ship was moored to the compass buoy in the eastern area of the 
harbor and there left to burn out, although the fireboats remained alongside 
and continued to pour their streams into the burning vessel. The fire even- 
tually reached the oil tanks and repeated heavy explosions were followed by 
flames which reached to the tops of the masts. 

By daylight, November 14th, the superstructure was completely burned 
out and from the outward appearance of the shell plating it seemed probable 
that the bulkheads and frames had been seriously affected. By the third 
day after the start of the fire firemen could, for the first time venture on 
board, but again and again they were forced to retire on account of the 
reviving activity of the fire. The ship continued to burn for ten full days 
with intermittent fierceness. Leakage due to distortion of the shell plating 
and from the breaking of various outlet piping increased the vessel’s draught 
and she was pushed to a shallower place in the harbor, where she settled 
slowly on the mud. 

There was considerable danger that oil might escape from the hull and 
be a menace to shipping and harbor works. To overcome this danger a 
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lower deck side opening had to be partly closed by means of masonry, as the 
door normally closing the opening would not function. It is reported that the 
fire was finally extinguished by means of foam forced through pipes driven 
through port lights in the lower hold. 


Cause and Loss. 

The cause of the fire is not definitely known. It appears to have started 
near the first class staircase. Careless smoking or a short circuit in a fan 
or other electrical equipment have been suggested as probable causes. 

The ship was insured for approximately $3,500,000 and the loss is 
reported to have been total except for a salvage value of $6,000, the amount 
for which the hull is said to have been sold for breaking up purposes. The 
ship was a complete wreck. The woodwork was entirely consumed and the 
steel work was distorted. Considerable difficulty was experienced in getting 
the ship in shape to tow to Rotterdam where she is to be broken up. 

This is the second severe loss to this ship, for eight months after launch- 
ing in April, 1925, and while fitting out at the ship yards, the saloon, officers’ 
quarters and upper passenger accommodations were destroyed by fire and its 
final delivery delayed. 


Sugar Warehouse Fire, Brigham City, Utah. 


Report by A. J. Snow, 
Board of Fire Underwriters of the Pacific (Member N.F.P.A.) 

A fire of unknown origin on November 19, 1932, destroyed the sugar 
warehouse of the Utah-Idaho Sugar Company near Brigham, Utah. As in 
previous fires involving sugar warehouses the concentration of large values 
in single fire areas, the absence of adequate private fire protection facilities 
and the failure of unprotected steel construction when subjected to heat were 
factors in the rapid spread of the fire and consequent large loss. The fire 
was not extinguished until the warehouse had been practically destroyed 
and approximately 49,000 bags of sugar badly damaged. Thanks to a fire 
door, which was closed, and the efforts of the fire department, the adjoining 
factory was but little damaged. 


Construction and Occupancy. 

The warehouse building was 149 feet long and 72 feet wide. It was 
one equals two-stories in height. The exterior walls were of brick, and steel 
columns imbedded in the walls carried the roof load. The roof was of 
composition over wood sheathing on unprotected steel trusses. The floors 
were of concrete and the interior finish open. The sacking and bag storage 
rooms were cut off from the rest of the building by a brick wall up to the 
line of the eaves, with metal lath and plaster in the gable section. There 
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was one opening in this wall with a non-automatic fire door which had been 
left open. The sacking and bag rooms were separated by a brick wall to the 
roof, with one unprotected opening. 

The warehouse had several ordinary glass windows in wooden frames 
and there was an opening from the sacking room to the adjoining factory 
building protected by a non-automatic fire dooor which was closed at 
the time of the fire. A small belt opening was unprotected. 

The factory had not been operated for three years, but the warehouse 
was used to store sugar manufactured in another plant of the company. At 
the time of the fire the warehouse contained 48,700 bags of sugar and an 
electrically operated stacking machine. In the bag storage section there 
were about 160 sacks of beet seed and the sacking room contained a sacking 
machine and bag sewer. 

The sugar was practically all in 100-lb. bags piled in a solid stack about 
22 feet, or 40 sacks, high. About 1000 bags which had not been stacked were 
in a low pile detached from the main storage. There was a small clearance 
space between the stack and the south and west walls and a narrow aisle 
along the north wall. 

Protection. 

A watchman made rounds every two hours to six portable clock stations 
from 6:00 p.m. to 6:00 A.M. One station was in the factory building, the 
others were outside. He did not enter the warehouse. There was no fire 
alarm of any sort other than the telephone. Six 24-gallon and one 40-gallon 
soda-acid extinguishers were provided and a hose cart with 200 feet of 24-inch 
cotton rubber lined hose with a }-inch nozzle attached was available, but there 
was no organized fire brigade. Fire hydrants having single 24-inch outlets 
were on the property supplied by a long dead end 3-inch pipe from the Brig- 
ham City system. The pressure on this main was 125 pounds but the supply 
was very poor. 

Events Preceding the Fire. 

On the day of the fire men had been working in the warehouse stacking 
sugar which had been manufactured two days previously. The sugar was 
shipped to the warehouse in box cars and was quite warm when received, 
although probably several degrees below the temperature of approximately 
140 degrees Fahrenheit at which it is generally sacked. Most of the sugar in 
the warehouse was in 100-pound jute bags with cotton liners, but there were 
a few thousand single bags of heavy cotton. In a separate pile were about 
130 jute sacks containing 10 and 25-pound bags. The shipment unloaded 
on the day of the fire contained 3000 jute and 1000 cotton bags. The 
stacking crew left at approximately 5:30 p.m. and a final inspection of the 
warehouse was made by the superintendent shortly before 6:00 o’clock. 
Having found everything in proper condition he locked the doors. The 
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Partial view of warehouse, showing walls pulled in and slight damage to 
factory building exposed by sacking and bag storage sections. 


superintendent is positive that there was no sign of fire at the time he made 
his inspection. 

The night watchman completed his last round before the fire was dis- 
covered at about 10:45 p.m. His route took him around the plant and back 
to the last station in the factory building near the door of the sacking room. 
He entered none of the buildings except the factory and there was no open- 
ing through which he could see into the sugar warehouse except windows 
set high up in the outside walls. The fire was discovered about 11 P.M., 
so it is probable that it was burning at the time when the watchman passed 
the warehouse, although there is no evidence to prove that this was the case. 
The watchman was called by the local manager on the telephone fifteen to 
twenty minutes after he had returned to the factory office. At this time 
the fire could be plainly seen through the warehouse windows. 


Story of the Fire. 

About 11:00 p.m. on November 19th a man passing the plant in his car 
along the highway a few hundred feet south of the factory noticed a 
peculiar light in the windows of the sugar warehouse. As he was traveling 
toward Brigham City, he continued, and upon arriving there he telephoned 
the local manager of the plant at his home and told him what he had seen. 
The manager, in turn, called the watchman at the factory and told him to 
investigate. The watchman immediately went to the main switchboard on 
the first floor of the factory, where he found that switches controlling both 
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View showing remains of warehouse and stack of sugar. Note close piling, 
lack of aisle space. 


light and power circuits in the warehouse were disengaged. He then ran 
outside where he could look into the warehouse through windows and saw 
at once that the stack of sugar in the building was on fire, apparently near 
where the last sugar was stacked, although this could not be accurately 
determined. The watchman then returned to the factory and called the 
Brigham City fire station by telephone. This alarm was received at 11.16 
p.M. and the department quickly responded, arriving at the factory with a 
pumper and 15 volunteers at approximately 11:25 p.m. By this time the 
fire had enveloped the entire warehouse, and flames were breaking through 
the roof. The watchman was unable to use any first aid appliances on the 
fire since the door into the sugar warehouse was locked and no key was 
available until the superintendent arrived at the plant just ahead of the 
fire department. It is practically certain, however, that the fire had reached 
such a stage by the time it was discovered that the 40-gallon and hand 
soda-acid chemical extinguishers available would have been of no value. 

The fire department, upon arrival at the plant, first connected up 
to a private yard hydrant, but not enough water was available from this 
source to supply one good stream. A connection was next made to a 2-inch 
pipe at a sump east of the molasses tanks, but this supply was exhausted 
after a few minutes. The pumper was then taken to a creek west of the 
plant and a single line of hose 1200 feet long laid to the fire. It was about 
midnight before this was in operation. 

Shortly after 12:00 o’clock one of the plant officials called the Ogden 
fire department for assistance, and response was made with a 750-gallon 
pumper and six firemen, including the chief. This company made the 24- 
mile run in fast time, but was somewhat delayed in getting the pumper to 
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the creek west of the factory and it was nearly 1:00 a.m. before a 900-foot 
line of hose had been laid to the fire. 

A short line of factory hose was run from one of the yard hydrants, 
but was of little value due to the poor supply. Considerable difficulty was 
experienced in getting this line into operation due to the condition of the 
hose, most of which burst as soon as it was under pressure. 

At the time the fire broke out there were five freight cars loaded with 
sugar on the spur track north of the warehouse. About 12:30 the railroad 
company attempted to move these cars, but in some manner one of them 
was derailed and so they were left on the spur. A few of the cars were 
slightly burned, but the sugar inside was not damaged. 

Shortly before 1:00 a.m. the roof girders collapsed and pulled in most 
of the masonry side walls. The fire department concentrated on saving the 
factory building until the combustible roof materials of the warehouse had 
been consumed and then directed their streams on the pile of burning sugar. 
Good work was accomplished in preventing the spread of the fire into the 
factory and this structure was only slightly damaged. By 7:30 A.M. the fire 
was practically extinguished. 


Cause and Loss. 

This is another sugar warehouse fire of unknown origin similar in some 
respects to those where spontaneous ignition has been suspected, although _ 
experiments fail to indicate the possibility of the spontaneous heating of 
sugar. Careful investigation has eliminated smoking, defective electric wiring 
or other common hazards as possible fire causes. 

Static electricity has been mentioned as a possible cause in several 
sugar fire reports, but no record can be found of any experiments attempt- 
ing to substantiate this theory. The subject would seem to be worthy of 
investigation, however, since it might go a long way toward explaining this 
peculiar type of fire. If it were possible for a sack of sugar to become 
electrically charged through pressure of the stack or from friction due to 
shifting of the sacks, a spark to the floor or to conducting ironwork might 
ignite the fine lint on the bags. If such a spark did not result in ignition 
there would be no heating or other noticeable after effects. This would 
conform to the known facts connected with sugar storage and also with 
observations made on fires which have been detected soon after they started. 

The warehouse building, insured for $16,000, was a total loss. The 
sugar stored therein was valued at approximately $185,000. Probably 
seventy-five per cent of the original sugar remains in such a condition that 
it can be salvaged by reworking, but the cost of this process will be con- 
siderable. About 160 bags of beet seed valued at approximately $11 per bag 
were destroyed and sacking and stacking machinery in the warehouse was 
badly damaged. 
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Fire-Resistive Building Fires. 


The development of building construction during the past decade has 
brought about a marked increase in the number of so-called “fireproof” 
buildings, particularly in the larger cities and towns. This trend toward 
better and safer construction is essentially a progressive step and an impor- 
tant factor in the lowering of community fire losses. At the same time due 
consideration must be given to the limitations of structures of this type 
both in regard to internal hazards of the individual building and to their 
use as conflagration barriers. 

The interpretation of the word “fireproof” is construed all too liberally 
by the average layman, including many of the occupants of “fireproof” 
buildings. These structures are fireproof only so long as they contain no 
combustibles, and the tendency to trim with wood and fill with combustible 
furniture or merchandise limits the value of the fire-resistive construction 
of the building itself in direct proportion to the combustibility of such 
trim and contents. Such buildings do not burn down, but they can, and do, 
burn out. 

“Fire-resistive” rather than “fireproof,” therefore, is the proper term for 
a building built of fire-resisting materials which may reasonably be expected 
to withstand, without serious impairment, fire of maximum severity and 
duration to which they may be subjected. This implies not only the use of 
non-combustible materials, but materials of such quality and so protected 
that they will meet satisfactorily the test of actual fire experience. 

The first fire-resistive building in America was erected in 1823 in 
Charleston, S. C., for the purpose of preserving county records, many of 
which date back to the early part of the seventeenth century. It is still 
standing. The building, constructed of stone throughout, is located in a 
park safeguarded against the possibility of severe exposure fires. The 
building is three stories high, with stone walls, stone floors and metal roof. 
An interesting feature is a stairway in the center of the structure also 
entirely of stone, having apparently no support other than the walls which 
adjoin it. Up to a few years ago there were no lights of any sort permitted 
in the building and all work ceased at sundown. Within the past few 
years, however, electric lights have been installed and gas heating equip- 
ment provided. 

From this early structure to the modern fire-resistive skyscraper there 
is a wide range of types of fire-resistive construction, varying as to their 
fire resistance in direct proportion to the susceptibility to damage by heat 
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The effect of heat on unprotected steel. Note the condition of the struc- 
tural steel member partially protected by the brick apron wall as compared to 
the unprotected portion above. 





of the materials employed and the protection provided to such structural 
materials.* While most of the serious fire losses to fire-resistive buildings 
have been due primarily to the presence of readily combustible contents, 
other factors having to do with the construction and arrangement of the 
building itself have added to the magnitude of the loss. Among these 
construction factors are lack of adequate protection for steel structural mem- 
bers, the use of wood roofs on otherwise fire-resistive buildings, inadequate 
fire protection, unprotected vertical openings, absence of fire doors, large 
single fire areas, and failure to provide protection against exposure fires. 
The combination of combustible contents and one or more of these defi- 
ciencies of construction presents a condition favorable to losses in fire- 
resistive structures up to 80 per cent of their values. 

Three things should be expected of a fire-resistive building. First, that 
it shall confine a fire originating within the building to the room or area of 
its origin and prevent a fire originating without the building from entering. 
Second, that the building itself shall withstand fire successfully. Third, that 
every fire-resistive building shall be a barrier to conflagration. 
~~ *Note :—For information regarding the expansion by heat of various materials em- 
ployed in fire-resistive construction the reader tis referred to the “Fire Effects on Fire- 


resistive Construction,’ by Frank Burton, Consulting Engineer (QuARTERLY, Vol. 24, 
No. 3, page 277). 
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Characteristic damage to the interior finish and fireproofing in a fire- 
resistive building. The structural steel was not affected and the repairs were 
confined to replacing the fireproofing and finish. Owing to fire-resistive construc- 
tion this fire was confined to the room of origin, but automatic sprinkler pro- 
tection is desirable over highly combustible contents irrespective of the type of 
building construction. 

How well fire-resistive buildings as a class or group have met these 
requirements may be determined by a study of the fire record of such build- 
ings as compiled by the N.F.P.A. Department of Fire Record. This record 
embraces a total of 3429 typical fires in buildings of fire-resistive construc- 
tion which have occurred between January 1, 1925 and July 1, 1932, and in- 
cludes all classes of occupancies. While this record includes but a fraction of 
the total number of fires in fire-resistive buildings recorded in the N.F.P.A. 
fire record files, the data analysed are sufficient to draw general conclusions as 
to the effectiveness of fire-resistive construction in retarding fires and mini- 
mizing losses, limitations of deficiencies of construction in actual fire experi- 
ence, value as conflagration barriers and similar details. 

The National Fire Protection Association has consistently urged the 
importance of fire-resistive construction. The N.F.P.A. QUARTERLY has, 
regularly, featured important fires in fire-resistive buildings and from time 
to time articles relating to fire-resistive construction and fire tests of materials 
used therein have appeared in the QUARTERLY. The N.F.P.A. Committee on 
Building Construction has recommended the following safe practices for fire- 
resistive construction: (a) the use of materials or structures based upon 
fire resistance established by tests; (b) adequate protection for metal mem- 
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The fifth and seventh floors of this Stockton, California, office building of 
fire-resistive construction were gutted, when heat from an exposure fire radiated 
through windows and ignited combustible contents. 
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First class or fire-resistive buildings are a barrier to sweeping fires only 
when the openings are properly protected. Although of superior construction, 
these two buildings were gutted when fire entered ordinary windows. 


bers to insure against a rise of temperature that would seriously impair their 
strength or usefulness; (c) the use of incombustible roof covering and roof 
structure; (d) the protection of horizontal and vertical openings, preventing 
spread of fire from one section to another or one floor to another; (e) proper 
protection against exposure fire. 

Practically all of the large city conflagrations have demonstrated the 
value of fire-resistive construction and paradoxically at the same time brought 
out its limitations. From these fires it appears that fire-resistive buildings, 
properly protected, may form a valuable barrier against the spread of the 
conflagration, but without protection, particularly against exposures, they 
offer but little resistance. 





“J[9S}1 Zurpling ay} Jo onjea 94} Sout} AUvUI SSO] B POA[OAUT WOIYA ‘s}U9}U0 PUP UII} 10110}UI 94} ButrAor}sep ‘s100g 343Ie 
zaddn oy} uo Ajsnoaue}nurs peiejue alg ‘opis pasodxa 04} UO SMOPULA ss¥[s UTEld pey yng ‘ZuIpiInq eArjsIsel-s1g UIepom B SEA 
STGL ‘@B6I “ST YOIeW UO jaaI}s *}J OB Ue SsolDe s1y sINsodxe uv Aq peseurep Ajaroaes sem ‘oBvoIYD ‘ZuIpling uojZuying eT 


wn 
= 
Bi 
~ 
o 
4 
a 
a 
= 
= 
» 
> 
oe 
e 
wn 
_— 
wn 
_ 
= 


FIRE 











FIRE-RESISTIVE BUILDING FIRES. 265 





The Equitable Building which burned on the morning of January 9, 1912, 
was of so-called fireproof construction, having floors mainly of wood on brick or 
hollow tile arches between wrought-iron and steel I-beams. It was vitally weak 
in the fact that the structural metal work was not fireproofed and the cast-iron 
columns failed. The greater part of the main building was gutted by the fire 
with a loss estimated at over $3,000,000, with no insurance on the building, and 
but little on the contents. 


The Baltimore and San Francisco conflagrations offered outstanding 
examples of lack of window protection. In the Baltimore fire there were 
twenty-three buildings of fire-resistive construction involved, and the average 
loss on the buildings alone, exclusive of the contents, was approximately 
56 per cent of their value. In the San Francisco earthquake and fire there 
were fifty-four fire-resistive buildings which suffered a total insurance loss. 
In March, 1922, the Burlington Building in Chicago was virtually gutted 
in a fire which swept through four blocks of buildings. Here unprotected 
window openings were responsible, permitting the fire to gain access to the 
combustible contents of the fire-resistive structure. More recently the Fall 
River conflagration of 1928 furnished examples of the behavior of fire-resis- 
tive buildings under conflagration conditions. 
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The Buffington Building after the Fall River conflagration, February 2-3, 
1928. Upper picture shows the windows through which the building was ignited 
by radiated heat from the burning of the buildings shown in the right fore- 
ground. The lower picture shows typical damage to the interior. 
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~~ 
Occasional fires of extreme severity may seriously damage even the best of 
fire-resistive construction. 





Due to the almost unchallenged belief in the security of fire-resistive 
buildings, fire prevention and fire protection for such buildings can best be 
emphasized by specific examples of a disregard of serious hazards. The 
records of fires in fire-resistive buildings here assembled are not intended as 
a presentation of new data, but rather as a compilation of fire experience 
in convenient reference form. 


Fire Record of Fire-resistive Buildings. 

The fire record of fire-resistive buildings has, on the whole, been uni- 
formly good. Nevertheless, there have been sufficient instances where a 
considerable loss has resulted to serve as a warning that incombustible 
materials used in construction do not alone make a building and its contents 
proof against fire. Many fire-resistive buildings have come through fire 
almost unscathed yet with severe damage to their combustible contents. 
Others have been subjected to severe structural damage where adequate 
protection has not been given to structural members or all parts of the 
building were not equally fire-resistive. 

The files of the Department of Fire Record of the National Fire 
Protection Association contain reports on more than thirty-four hundred 
fires in fire-resistive buildings occurring between January 1, 1925 and July 
1, 1932. These have been classified as fires in which fire-resistive con- 
struction was not a factor, fires in which fire-resistive construction was a 
factor in preventing spread of fire or serious loss to the building, and fires 
in fire-resistive buildings involving severe or large losses. In compiling this 
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The Iroquois Theatre, Chicago, was of fire-resistive construction and was 
considered the last word in modern design. Left: exterior view. Right: stage, 
showing complete destruction of scenery and equipment. Six hundred and two 
lives were lost in this fire. 


record every effort has been made to classify properly each fire and it is 
believed that the classification of those fires where fire-resistive construction 
was a factor is as accurate as possible. The fire record data here presented 
are, for the most part, based on the reports of insurance inspection organiza- 
tions and information provided by qualified N.F.P.A. members. Buildings 
with wooden roof structures have been included in this record when their 
construction has otherwise been fire-resistive. 

Of the total number of fires studied for the purpose of this fire record, 
3227 may be classified as fires in which fire-resistive construction was not a 
factor, or of little significance, in so far as it was possible to ascertain. 
These fires, for the most part, were of a minor nature and were extinguished 
by the operation of automatic sprinklers, first aid equipment or a single 
stream from standpipe or fire department hose line. Losses were nominal, 
being practically all less than $1000 per fire, except in a few instances where 
considerable water damage resulted. The significant feature in this group 
of fires is the clear indication of the value of automatic sprinkler and first 
aid equipment in buildings of fire-resistive construction as well as in build- 
ings of inferior and more readily combustible character. 
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Of the fires comprising this group, 2409 occurred in buildings used for 
industrial purposes, 619 in mercantile property, and 199 in miscellaneous 
occupancies such as garages, hotels, public buildings, etc. 


Fires in Which Fire-resistive Construction Was a Factor. 


Fire-resistive construction was an important factor in preventing the 
spread of the fire and confining it to the area of origin (room or floor) in one 
hundred and fifty-four fires during the period covered by this fire record. In 
all but six instances the loss to the building itself was less than $5000, 
although there were forty fires (26% of the total number) in which the loss 
to the contents of the building was in excess of that amount. These large 
contents losses were largely due to the susceptibility of the merchandise 
or machinery involved, to severe damage by water and/or smoke. Eighty- 
seven of these fires occurred in industrial plants, forty-two in mercantile 
establishments, and twenty-five in miscellaneous occupancies. 

The following table indicates the part played by fire-resistive construc- 
tion in preventing the spread of fire and keeping the loss at a minimum 
figure: 


Effects of Fire-resistive Construction. 


Confined fire to combustible materials in room of origin................... 65 
Confined fire to combustible materials on floor of origin...............-06- 50 
Fire involving flammable liquids or film confined to room of origin......... 23 
Explosion Confined tO Gre OF OIG... 566 cnc cece t ec ane dpeciiedeonseans 8 
Confined fire to fire-resistive shaft or pipe reCesS..............eeceeeeeeees 5 
Exposure fire retarded by fire-resistive construction...........+.s+eeeeeee a 

Tah Fike acca ce wets oa eaiuits can nlcn meee e eee teder ree uanneena 154 


The following table has been prepared showing an analysis of losses 
in fire-resistive buildings where the fire-resistive features of construction 
have been important factors in the control of the fire. This table shows the 
relative loss incurred in all the fires in this group, divided as to buildings 
and contents. The terms “slight,” “moderate,” and “considerable” used 
in this and subsequent tables are taken from the original reports of the 
fires so listed. ‘These terms have been used in the absence of more concrete 
data regarding the loss in these particular fires. 

Assuming that the fires reported as slight and moderate represent losses 
less than $2500 it will be seen that in approximately 75 per cent of the 
fires analyzed the loss to the building was less than $2500. On the other 
hand in only forty-two per cent of the fires was the contents loss under that 
figure. This indicates clearly the part played by combustible contents and 
demonstrates the need of adequate protection even though the building itself 
is of incombustible construction. 
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International. 


This picture was taken at the height of the fire in the United States 
Capitol, Washington, D. C., on the evening of January 3, 1930. Originating in 
an artist’s studio near the base of the dome, at a point difficult of access to the 
fire department, the fire-resistive construction of the building was an important 
factor in confining the fire to the area of its origin. 
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Underwood and Underwood. 


The ballroom of the Willard Hotel, Washington, D. C., after the fire of 
April 22, 1922. This is indicative of the damage which may be wrought to com- 
bustible contents and interior finish in a fire-resistive building. 


Loss Data for Fires Where Fire-resistive Construction Was a Factor. 


Buildings Contents 
Loss No. Fires Per Cent No. Fires Per Cent 
None or slight 39.6 25 16.2 


11.6 12 7.38 
Considerable .. 5.2 23 14.9 
Less than $500 13.0 7 4.5 
$500 to $2499 a 11.6 22 14.3 
$2500 to $4999 6.3 16 10.4 
$5000 to $10,000 4.3 11 7.1 
Over $10,000 0.0 29 18.9 
TMs Rod io bike oe eee ee See ee ze 8.4 9 5.9 


100.0 154 100.0 


Typical Fires Where Fire-resistive Construction Was a Factor. 


Juty 27, 1926, OAKLAND, CAL, AUTOMOBILE Bopy PLANT. This fire 
occurred in the body conveyor on the second floor of a 2-story reinforced 
concrete building. The plant had been shut down for cleaning and repair- 
ing and a spark from a cutting torch ignited an accumulation of paint 
around a conveyor chain under the ceiling. The fire spread rapidly along 
the chain, causing a total of forty sprinkler heads to open. Soda-acid and 
foam extinguishers were also used to extinguish the fire. Fire-resistive 
construction made the loss very slight. (S-43169.) 
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State Education Building, Harrisburg, Pa., after a fire which swept com- 
bustible scaffolding and freshly painted walls in the auditorium. The upper 
picture shows the exterior of building. The lower picture shows the damage 
done by heat warping the steel members of the stairway, and plaster broken 
from the walls. The loss in this fire was $700,000. 
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DECEMBER 16, 1926, New York, N. Y. HOoTev. Fire of unknown origin 
occurred in a guest’s suite on the tenth floor of a 17-story fire-resistive hotel 
building and reached such proportions that it was necessary to call the city 
fire department. The fire was held to the suite of origin by the fire-resistive 
construction of the building. It was extinguished by standpipe hose streams, 
but not until considerable damage by fire had resulted. (H-23975.) 

JANUARY 6, 1927, PitTsBURGH, PA. DEPARTMENT STORE. This was a 
13-story building of fire-resistive construction throughout and having properly 
cut off vertical openings. Fire apparently had its origin in the sub-basement 
at a workbench on which there was an open gas flame. It is thought that the 
gas may have been turned too high and ignited combustible material. Fire 
spread to pipe coverings on overhead piping and to covering on brine tank 
near the bench. These pipe coverings were of ground cork impregnated with 
asphalt and burned rapidly with dense black smoke. Heat melted lead gaskets 
in the various pipe lines including refrigeration lines, making it necessary to 
use gas masks in fighting the fire. 

There were no sprinklers where the fire started and it was necessary to 
use hose streams for more than an hour to extinguish the blaze. The loss 
amounted to approximately $3000 and consisted of damage to pipe instal- 
lation and the equipment of the engine room. The fire-resistive construction 
of the building was a factor in confining the fire to the area of origin. 
(S-45178.) 

JANuaRY 16, 1927, JERSEY City, N. J. PAtnt Works. Careless smoking, 
or matches thrown into a waste basket, was responsible for a fire which 
destroyed the contents of an office on the first floor of a fire-resistive factory 
building. The fire spread from the waste basket to records, books and 
desks, causing damage to the extent of $2000. Due to the fire-resistive con- 
struction no damage was done to the building, and the fire was confined to a 
single room. (H-24730.) 

Marcu 3, 1928, ALBANY, N. Y. Metat Worker. A metal lath and 
plaster partition, which cut off the room in which the fire originated from the 
rest of the third floor of a 4-story fire-resistive building, was a factor in 
preventing the spread of a fire which had gained considerable headway before 
its discovery. The fire was discovered by a passer-by and involved a stock 
of sheepskins used for meter diaphragms, wood benches, and a wood window 
frame. There were no sprinklers on the floor where the fire started, and hose 
streams were used by the fire department to extinguish the fire. The loss 
was estimated at $12,000, largely to contents. Except for being smoked up, 
the building showed no effects of the fire. (S-47567.) 

SEPTEMBER 8, 1930, ATLANTA, GA. OFFICE BUILDING. Fire occurred in 
an office occupied by dental technicians on the fourth floor of an 11-story 
fire-resistive building. The contents of the room consisted mainly of a 
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Two views of the Sterling Products Co. building at Indianapolis, showing 
damage to fire-resistive warehouse by fire of July 19, 1924. The upper picture 
shows the extent of the fire on the upper floors of the structure. The lower 
picture shows the damage to fire-resistive floor construction due to spalling of 
concrete and unequal expansion. Note distortion of the ceiling in the back- 


ground of this picture. 











FIRE-RESISTIVE BUILDING FIRES. 


tee 


The Pathé Studio, New York, during the fire of December 10, 1929. Not- 
withstanding the total destruction of its contents the building itself, of fire- 
resistive construction, was not severely damaged, and none of the structural steel 
was affected. Ten lives were lost in this fire. 

vulcanizing table employing city gas. Rubber gum and small amounts of 
gasoline and alcohol were also stored in the room. The fire was caused by 
the ignition of gasoline fumes and involved a wooden cabinet containing 
rubber gum and other equipment. There were no sprinklers and fire was 
extinguished by the fire department. 

All windows were broken and fire did considerable damage to walls, 
ceiling, wood trim and doors in the room. One workbench, a cabinet and 
a section of the vulcanizing table were destroyed. The fire-resistive con- 
struction of the building, however, confined the fire to the room of origin. 
The loss to the building was about $1100, and to the contents, $400. 
(H-33068.) 

NOVEMBER 30, 1930, Boston, Mass. APARTMENT House. A cigarette 
thrown into a metal pail containing rubbish and located in the hallway of 
an apartment house started a fire which ignited a wood baseboard before 
it was extinguished by the operation of an automatic sprinkler. A metal lath 
and plaster partition to which the baseboard had been furred prevented the 
extension of the fire into the concealed space behind the partition. (S-53454.) 

JuNE 27, 1931, Des Mornes, Iowa. OFFICE BUILDING. Fire of unknown 
origin destroyed the contents of the supply room of a large life insurance 
company located on the top floor of a 19-story fire-resistive building. 
For some reason the sprinkler system in the building did not operate, but 
due to the fire-resistive construction of the building the fire was confined to 
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The fire which destroyed the laboratories of the Consolidated Film Indus- 
tries, at Hollywood, Cal., on October 24, 1929, showed that with a highly com- 
bustible occupancy, fire-resistive construction alone is not to be relied upon for 
the protection of combustible contents. The building suffered but little struc- 
tural damage, although the interior was a mass of white-hot flame when the 
fire department arrived. 

the room of origin and the paint shop located on the same floor. Moderate 

damage was done by water on the floors below the fire. (S-58877.) 

SEPTEMBER 5, 1931, NEw OrLEANS, LA. Bac Factory. This fire oc- 
curred in a large 5-story building of reinforced concrete construction 
protected by automatic sprinklers. In order to deaden the sound of the 
machinery, the concrete of the ceiling had been furred for about six inches. 
Felt was used in the furred space and the finished surface was covered with 
bunting. 

The fire had its origin from a short circuit which took place at an 
outlet box. The arc ignited the bunting and started a lively fire at the 
ceiling. The sprinkler heads being under the fire did not open and the fire 
was extinguished by first aid equipment after approximately 30 square feet 
of bunting was destroyed. Concrete beams not covered with furring acted 
as a barrier to the fire and the material in only one bay formed by the 
beams was destroyed. (S-59035.) 


Large Loss Fires in Fire-resistive Buildings. 

Forty-eight fires included in this record occasioned large losses to build- 
ings and contents or both. In one instance the building loss alone was 
$293,037, in two instances the contents losses were $351,998 and $313,750 
respectively, and in three other instances where the building and contents 
losses were not separable the total combined losses were $140,000, $250,000, 
and $400,000. These fires include eighteen which occurred in industrial 
plants, fifteen in mercantile establishments, and fifteen in buildings of mis- 
cellaneous occupancy. 





2. PRACT NA 


, ° 
meme ne 
‘ 





§ 








FIRE-RESISTIVE BUILDING FIRES. 27 


The following table shows the reason for large loss. In this table the 
factors relating to building and contents have been separated. 


Reasons for Large Loss. Fire-resistive Building Fires. 


Buildings No. Fires 
NE GHEE TON DINE OU e ci). ee coca we ogewndas pee mae eelcgt ween etanteea was 16 
PUMCIOGL COMRRE 1) WOO BOGE. 6.0.65 ccs cds nuwers dacacecesiscees 10 
Roof burned off and structural steel work damaged............... 6 
RIUNPROCEELON SUGEL WORK -CAINAUEE y 05.0. 6:68 65.5 cr on desc ewe Wewssinw vent ane 8 
PRDLOMONY WEECKES DRG 5 Sosic ic beieccd he ceeccennctasbeckoanneneceess 5 
Fire spread by means of unprotected vertical openings*.................. a 
Pine: Seen We OOH CRS a a 0:60 0 66s Soincdinks ovies aren awercameaseenes 2 
White glazed brick walls damaged by fire and smoke.................... 1 
Eres Toes TOU Weaarees DY WIRES co 6 ob 56k eek coe ro cawsed cenmwmeaes 2 
WR OMEN 050s ceo wae TA Cea MANE OOo Paice dee caGiat iene ap un Dewan sume umes 11 
ROMA. coeds enawink s Bake wale,» cahgincl eee eed ieyane mana ama eas 48 
Contents 
No. Fires 
CAN COMIN 6d. bi aioe cade cohen ke aclnnos hear heemmneeeennee 18 
Contents readily subject to smoke and water damage.................... 14 
Dees Sa COND, 555 o hohe det cuiseuronnartnets peatesadawes 5 
Machinery sibicct to: WALEE CAMIARR Ss. ciccisic coco is cccndisitecicweecenwune’s 2 
Siaall lee to: COMMONS: OBI soi. cooks cvceds cdvcectitsgedecsavacasdenes 1 
PROGID, Sc cere CRON se ew LRRD AOE LN Ree WER eT endees Mel ataeataemel 8 
MOE cds oe oe diows o ivcn bane s Sado ansionses eae anemad nee rsa deed amane 48 


A table, similar in detail to that previously presented, showing an anal- 
ysis of losses in large loss fires in -fire-resistive buildings has been prepared. 
This table shows the relative loss for buildings and contents separately, and 
indicates that fifty-eight per cent of the fires where the loss was definitely 
known caused an individual loss of $25,000 or over to the contents involved. 
About thirty per cent of the fires caused losses to buildings in excess of this 
amount. 

Loss Analysis—Large Loss Fires. 


Buildings Contents 

Loss No. Fires Per Cent No. Fires Per Cent 
Slight (large loss to contents)......... 1 2.1 — oe 
RAVE G. tabvhens aii wuamaeariecesaee. 1 2.1 3 6.1 
EO AEE SIOOO Sv ssns veer eouees 5 ae oe 6.1 7 14.7 
OCD C0 DE6 Oe 6 va aeh Fc dxs ewer euen 22 46.0 9 18.7 
$25,000 to $49,999.......... ee 9 18.7 7 14.7 
$50,000 10: SIOO OOO: . icc ccecsn cease 2 4.2 10 20.8 
UGE SIGs ods ove decease eevee ates 1 aa 2 4.2 
Pier NN iia ska cae ne eee ewe eenees 9 18.7 10 20.8 

Oss ck a teveue ns akeeavaaea 48 100.0 48 100.0 








*Unprotected vertical openings were also a contributing factor in other large loss fires. 
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Typical Large Loss Fires. 

OcToBEeR 18, 1925, Detroit, Micu. Country Ctius. This fire illus- 
trates the hazard of a wood roof on a building of otherwise fire-resistive con- 
struction. Combustible trim and top floors also contributed to the large 
loss. The building was two stories in height. The walls were of brick and 
stucco finish; floors of concrete with wood top floors; roof joisted, partly 
on exposed steel trusses, slate surface; tile partitions; tile stair hall open at 
floors; and wooden interior trim. 

The fire was first discovered in the roof over the dummy elevator of the 
kitchen and spread rapidly into the open roof space over the ballroom 
section of the building located at about the center of the building. While 
the fire department responded promptly, some difficulty was experienced in 
getting water. There was not sufficient water during the early stages of the 
fire to effectively cool the large unprotected steel members supporting the 
ballroom roof, and they buckled and collapsed, crashing through the fire- 
resistive floor, taking along a portion of the adjoining section, which suffered 
more from the collapse than from the fire. The loss to the building was 
$293,037, representing 93% of the insurance carried. The loss to contents 
was $42,589, approximately 57% of the insurance carried. (H-23229.) 

OctToBER 8, 1925, St. Louis, Mo. Orrice BurILpiInc. A gas explosion 
and fire in the Laclede Gas Light Company building caused the death of 
four persons, injuries to 57, and damage estimated at $71,000, of which 
$57,000 is attributed to the explosion and $14,000 to the ensuing fire. 
Occurring in a modern type office building of fire-resistive construction, the 
circumstances of this disaster are of particular interest. The escape of gas 
responsible for the explosion is laid to inadequate supporting of a six-inch 
gas main in the basement, and the extent of the damage to the spread of 
the explosion through an inadequately protected pipe shaft. 

The explosion wrecked partition walls and the suspended metal lath and 
plaster ceiling in this part of basement, broke piping and heating and venti- 
lating ducts, broke through part of first floor between columns, damaging 
marble finish, plaster cornice around ceiling beams, office and display fixtures 
and blowing out all plate glass show windows on this floor, also breaking 
plate glass windows in buildings across the street. The force of the explosion 
followed heating and ventilating ducts through the various floors, blowing 
some of the ventilators out of the ducts. Great force was exerted through 
the gas pipe shaft extending directly from the meter room in the basement 
through all floors and terminating under the roof in the stationery storeroom 
on the eleventh floor. 

The fire which followed the explosion was confined to the small stock 
room in the basement and the stationery storage room on the eleventh floor. 
The exploding gases in the pipe shaft leading directly from the meter room 
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A file room on the 35th floor of the new Equitable Building, New York, 
showing damage by fire which traveled up a pipe shaft from the first floor. 
The damage caused by the fire was estimated at $100,000. 





in the basement to the stationery storage room on the eleventh floor ignited 
and practically destroyed the contents of this room, which consisted mostly 
of stationery on wood shelving. (H-22560.) 

FEBRUARY 16, 1926, NEw York, N. Y. Orrice BurLpinc. This fire is 
of particular interest in that it indicates the possibility of a severe fire loss in 
a modern office building of superior construction. 

The fire had its origin in a pipe shaft and when first detected appeared 
to be burning at the first floor level. Delay in sounding an alarm and delay 
incidental to fighting the fire without summoning the public fire department 
gave the fire headway, and aided by a natural draft it traveled rapidly up 
the pipe shaft, feeding on combustible material therein. The temperature 
developed by the fire ruptured a gas pipe at the 10th floor level and the 
escaping gas contributed to the intensity of the fire. 

At the 35th floor level a door into the pipe shaft had been left open. 
This doorway opened directly into a fileroom of some offices on this floor, 
and through it the fire entered. The damage to this room was considerable 
and all of the office equipment in this area was practically consumed. Other 
offices in this section of the building were badly water soaked and damaged 
by smoke. The loss to the building was estimated in the vicinity of $75,000 
and to the contents of the 35th floor, $25,000. (H-23121.) 
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Fire of sufficient intensity and duration affects every known material of 
building construction. This photograph shows the melting of brick and the 
disintegration of concrete in the Quaker Oats Co. fire, Peterboro, Ontario. 

Aprit 7, 1927, Kansas City, Mo. FrEEp MILL. Combustible grain 
chutes or spouts, which facilitated the rapid spread of fire through this 
otherwise fire-resistive building, were largely responsible for the large loss 
which occurred in this plant. The fire had its origin on the top floor of 
the 5-story mill building and had apparently gained considerable headway 
prior to its discovery. On the arrival of the first fire companies the upper 
parts of the building were all involved. The fire worked its way downward 
through the large number of wooden spouts to the lower floors and, with 
the exception of the first floor, consumed practically all the combustible 
material in the building. 

The structural damage was considerable, the 6-inch tile curtain walls 
being badly cracked and bulged, and the reinforced concrete badly spalled. 
On the upper floors, reinforced concrete columns and beams failed and 
dropped their loads. The total loss was approximately $106,000 divided as 
follows: building $24,000, machinery $72,000, stock $10,000. (H-24484.) 

NOVEMBER 2, 1927, NEw York, N. Y. HotTev. That a fire of serious 
proportions can occur in a modern fire-resistive building which is under gen- 
erally good supervision was demonstrated again by a fire which damaged 
a portion of an upper floor of this hotel to the extent of $27,000. 
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Fire-resistive construction is not explosion proof. When flammable vapors 
exploded in the plant of the Preble Box Toe Co., in Lynn, Mass. the walls and 
roof were demolished. Twenty persons were killed in this explosion and fire. 


This hotel building was of modern fire-resistive construction, covering 
an area of 57,200 square feet and reaching a height of twenty-six stories, 
with a roof structure extending three stories higher. A bank of ten elevators 
terminated at the first floor of the roof structure and opened into a corridor 
approximately 100 feet long, 10 feet high and 10 feet wide. This corridor 
was enclosed by hollow tile, the west end leading to the roof of the main 
building. The east end was protected from the rest of the floor by metal 
covered self-closing swinging doors. Adjoining the corridor and separated 
from it by the tile partition on the south side, was the hotel valet shop. Two 
door openings, protected by flat framed iron doors, led from the valet shop 
to the corridor. 

One of the elevator cars was being renovated and had been run to the 
top of the shaft, where the work of removing the old finish had been started. 
The small fan in the car was removed and the ends of the electric wires 
taped. The inside of the car was then coated with a flammable volatile var- 
nish remover applied by hand brush from two small open cans, the supply 
being replenished as required from a one-gallon can, which was kept near 
or inside the car. 

The work had progressed to the point where practically all of the 
interior of the car had been coated with the varnish remover and steel wool 
was being used to take off the old finish. One of the painters was using the 
steel wool in close proximity to the electrical fan receptacle when a flash 
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occurred and almost instantly the entire car was ablaze. The painters were 
able to escape from the car, but did not close the elevator doors and the fire 
extended into the elevator corridor. 

Employees endeavored to extinguish the fire with a 24-gallon chemical 
extinguisher and by hand hose from the building standpipe system, but were 
unable to cope with it. Upon the arrival of the fire department the blaze 
had abated considerably. However, connection was made to the standpipe 
system through a street siamese connection and the fire was finally extin- 
guished by hose streams from the standpipe. 

The elevator car in which the fire originated was so badly damaged that 
it had to be replaced, as well as the doors to at least six of the other elevators. 
The cabinet, lockers, their contents and other combustibles in the elevator 
corridor were practically destroyed. The corridor had to be almost completely 
replastered and redecorated, and new doors provided at the west end of the 
corridor and at the entrances to the valet shop. Some smoke extended into 
the valet shop but fortunately there was no damage of any amount there. 
The elevator machinery, located at the top of the shaft, was so separated 
from the shaft that it was not damaged. Portions of the ceilings in a large 
number of guests’ rooms and in the hallway on the floor below the fire were 
damaged by water. (H-25139.) 

January 2, 1928, Tutsa, OKLAHOMA. PRIVATE SCHOOL. The building 
involved in this fire was of unusual design, of brick and concrete construc- 
tion, and fire-resistive except for the roof, which was of hand hewn wooden 
shingles on steel supports. The cause of the fire has not been definitely 
determined. Late in the afternoon of the fire a chore woman had been in 
the third story with a blow torch, which she used to thaw out some pipes 
that were apparently frozen; it is possible that in thawing the pipes she 
may have started a small fire in a concealed place, which, not being seen, 
developed into the fire which destroyed the roof and upper floor. The loss 
is estimated at more than $50,000, or approximately 30% of the cost of 
the building. (H-25518.) 

Aprit 6, 1929, Cuicaco, Itt. Horer. That fire-resistive construction 
will effectively aid in checking the spread of fire was demonstrated by this 
fire in spite of the fact that the loss incurred was in excess of $65,000. A 
ball had been concluded in one of the ballrooms of this 8-story hotel when 
the fire was discovered. Fire-resistive walls prevented the fire from spread- 
ing beyond the room of origin and the guests slept on unaware of any 
danger. The loss to the building was estimated at $14,000, and to the 
contents at $52,200, a total of $66,200. (H-27489.) 

Aprit 17, 1929, BurraLto, N. Y. WareHouse. The building involved 
in this fire was occupied as a wholesale hardware warehouse. It was a five- 
story and basement brick wall and concrete slab floor structure. With the 
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The pictures show the Cascia Hall School of the Augustinian Fathers at 
Tulsa, Oklahoma, before and after a fire which practically ruined the structure 
on January 2, 1928. The building was partly fire-resistive, with a roof of maxi- 
mum pitch entirely of hand hewn shingles on steel supports. The building 
itself was of brick and concrete construction. 


exception of a few minor frame partitions, areas on each floor were open. 
The roof and floors of the building were of reinforced concrete slabs, the 
reinforcing being expanded metal. The top flooring was of wood on beveled 
sleepers imbedded in a fill of cinders and ashes. The floors were not water- 
proofed and there were no scuppers. There was only one stairway in the 
building. This was enclosed by a tile partition and provided with tin-clad 
fire doors. An elevator at the rear of the building with shaft for two cars 
was not enclosed. Traps were provided at each floor covered with tin on the 
bottom and edges only. There was a spiral package chute of metal con- 
struction running from the second to fourth floor. 





284 FIRE-RESISTIVE BUILDING FIRES. 





Room in University of California Hospital in San Francisco, showing damage 
from film fire. Although the fire extended to corridor by way of a transom and to 
rooms above by way of outside windows, fire-resistive walls were an important 
factor in preventing a more serious disaster. 


The fire had its origin on the third floor near the elevator and was 
caused by sparking of the elevator motor switch. The fire had apparently 
been burning for some time prior to its discovery, and this fact coupled 
with a delay in turning in an alarm permitted it to gain considerable head- 
way. On the arrival of the fire department the third and fourth floors 


were heavily involved. 

Ventilation was difficult due to the fact that there was only one stairway, 
one elevator shaft, and no windows on the west wall of the building. The 
hose streams failed at first to reach the fire due to the closely spaced wooden 
shelves extending to the ceiling. In spite of these handicaps, however, the 
fire was held to the third and fourth floors, the traps at the elevator openings 
and in the steel chutes being factors in preventing its further spread. 

The loss on the contents of the building was heavy, being $351,997 out 
of a $502,853 value. The loss on the building was $46,000 of the estimated 
value of $196,911. There was also considerable furniture and fixture loss. 


(H-27815.) 

NoveMseEr 18, 1929, San Francisco, Cat. Hospitav. A fire originat- 
ing in nitrocellulose X-ray film occurred in the main building of the Uni- 
versity of California Hospital. The building, five stories in height, was of 
steel and concrete fire-resistive construction. The room in which the fire 
occurred was on the third floor and was used for viewing X-ray negatives 
and for their storage. It was cut off from the corridor by a door of wood 
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University of California Hospital, San Francisco. The picture at the left 
shows the effect of heat in the corridor. This heat was sufficient to burn the 
hose from the standpipe. The picture at the right shows the elevator entrance 
on the same corridor. A proper elevator shaft enclosure kept the fire from 
spreading upward at this point. 

veneer with a plain glass transom. Three large plain glass windows faced 

toward the street. 

The fire was due to the ignition of film in the X-ray storage room, the 
contents of which were almost entirely destroyed. The furniture was badly 
burned, but cards in a record file suffered only scorching on the edges. The 
walls of the room were intact, although the so-called explosion threw some 
of the window sash into the street. 

In the corridor some wooden trim near the ceiling, for a distance of at 
least 50 feet in both directions, was burned. Beyond this the walls and 
ceiling were coated with brown deposit, and still further on with soot. Linen 
fire hose in glass-covered recesses in walls was partly consumed, indicating 
that heat extended quite a distance along the fire-resistive corridor without 
fuel to feed on. The duration of the fire proper must have been a matter 
of a very few minutes. 


Travel of fire vertically from floor to floor was checked on the interior by 
metal covered wooden door frames with wire glass at stair and elevator open- 
ings. These doors also provided effective smoke stops. However, fire got 
into rooms on both fourth and fifth floors through the windows. 

The fire was extinguished by the fire department in about forty minutes, 
and the loss was about $15,000. (H-28580.) 
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Marcu 22, 1930, Louisvitte, Ky. Orrice Buitpinc. This was a six- 
story office building of fire-resistive construction throughout. It was so 
designed that additional stories may be added when needed, the ceiling of 
the top story becoming the floor for the next story above. With this in 
mind a roof was constructed over the present top story consisting of wood 
sheathing on wood joists covered with tar and gravel roofing. 

The space under this temporary roof varied from four to six feet, the 
outside building walls being extended well above the roof. Air shafts and 
pipe shafts from floors below extended into the roof space. 

The fire is believed to have originated in one of these pipe shafts where 
there were some wires carrying 110 volts, which were serving telegraphic 
printing machines in some of the offices. These wires were strung along the 
pipe shaft in a non-standard manner and in contact with combustible pipe 
covering. A short circuit in these wires on the fourth floor is believed to 
have caused the fire, igniting the pipe covering and the wooden doors and 
trim which enclosed the shaft at each floor. Sufficient combustible material 
was in the shaft and its enclosures to communicate the fire to the wooden 
roof above, where it spread over the entire roof area under the tar and gravel 
covering. 

The fire department, being unfamiliar with the structural design of this 
temporary roof, poured water on it while the fire spread underneath. A sec- 
tion of the roof finally collapsed, after which the fire department succeeded 
in getting water to the fire. About half of the roof was consumed; the remain- 
der was so badly burned that it collapsed. 

The concrete slab under the temporary roof suffered practically no 
damage, which would lead one to believe that a much smaller loss would 
have resulted had the fire been permitted to burn itself out. As it was, 
aside from the destruction of the wooden roof, a heavy loss was caused by 
water damage to the walls, ceilings, floor coverings, and wiring. (H-28173.) 
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Fires in Which There Was Loss of Life. 


Since the publication of the October QuARTERLY, the N.F.P.A. Depart- 
ment of Fire Record has received from various sources 182 reports of fires 
in which loss of life has occurred. A total of 358 lives were lost in the 
fires included in this tabulation. 


Loss of Life Fires, October-December, 1932.* 


This is a typical rather than a complete record, presented to show the conditions 
under which loss of life occurs, that they may be known and guarded against. The total 
loss of life by fire in the United States is estimated at 10,000 annually. 


Lives Lost 

Class of Fire No. Fires Men Women Children Total 
TAME NON ainsi bs cod Sewn ee Ren eReeS 8 15 0 0 15 
Apartments, hotels, lodgings, tenements, etc... 10 12 3 5 20 
PONE AIMOR Foo oie 5s WKH ce ee's b'e eS 15 20 3 2 25 
RE GRO MDI 5 ed eh axceecaie caves ee 3 2 0 1 3 
DOWEUROOS—— IMI oie k 6 ve ciceteeesescecnes 55 24 28 40 92 
DOR OD. oo 0co bi bedi evitensnwnee 49 17 23 19 59 
ROO CHE CUNO eso v0 ck ceycacnceeeusienss 1 2 0 0 2 
DUCUIAVIGE GOCUDONOIES,. ooo s coc s ccs cleeesces 5 5 0 1 6 
Institutions ....... orang \ eeet ie Mata mh ee 3 4 0 1 5 
Mercantile occupancies. ..........sc00-.000% 2 2 0 0 2 
RUA WROUOUOY 6 ose 06 s0'se'cvcbaiscevene see 5 97 0 0 97. 
Motion picture theatres. ...............04-- 1 2 0 0 2 
Miscellaneous buildings... ...0.0.scsccscessss 10 9 0 1 10 
CORUMIO OE TRIOS oo oi be ccvéeees ccccvenn 6 6 0 3 9 
|g eS ee ere ree ee 5 6 0 0 6 
NY WE IND Gch ss Satie enviewnediases 4 5 0 0 5 
ROUND Lc dapawnukoenw amen ouceead 182 228 57 73 358 


The disasters causing greatest loss of life all occurred in mining prop- 
erty. Three outstanding mine explosions occurred as follows: 

December 7, 1932, Madrid, N. M. An explosion in the Morgan coal mine caused the 
deaths of a number of miners, estimated by press reports to be at least fourteen. 

December 9, 1932, Harlan, Ky. Twenty-three miners in the Zero mine at Yancey died 
of gas inhalation following an explosion in the mine. Backfire of a charge of blasting 
powder is thought to have been the cause of the explosion. 

December 24, 1932, Moweaqua, II]. An explosion in the Moweaqua Community mine 
trapped 54 miners 700 feet underground. All of the men lost their lives and mine gas has 
prevented the recovery of many of the bodies. 

Seven fires causing large loss of life which have occurred outside of the 
United States and Canada are listed below. 

November 10, 1932, Waedenswil, Switzerland. Twelve children lost their lives when 

fire destroyed a children’s home. 


*This table is made up from reports received by the Department of Fire Record 
between October 1 and December 31, 1932. A few of the fires included herein occurred 
prior to October 1, but were not reported until after that date. 
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Causes of Loss of Life, October-December, 1932. 


Fatalities classified according to the immediate causes of the loss of life rather than 
according to the cause of the fire. 





Cause Men Women Children Total 
MER PONIIES Nove sis icine ors ier ea alas-ne wey MRR A 15 0 0 15 
OOD ORE er inieasert een te ee crer 20 3 2 25 
See ee se ee 0 0 9 9 
SI IGN NOG ao. 6\0 oi. ins o\oinie vin we Hawk ne wo wis 0 0 4 4 
EE IE MOEN 6S. cars o'ecocoiasess ae cie Biss bs bee 2 1 0 3 
Clothing ignited—backfire of oil burner.............. 1 0 i 2 
Clothing ignited—burning Christmas tree............. 0 0 1 1 
Clothing ignited—electric heater................0..00+ 0 1 0 1 
CHOLD FETAIEO—EIEDIACE on. cocci cece sneec cee. 0 1 1 2 
Clothing ignited—kerosene oil lamp.................. 1 2 0 3 
CRUE SOU ERRNO wn oc ieee scccveetees. 0 1 0 1 
Clothing ignited—rubbish fire................0----06- 0 0 1 1 
CR EU icon cnc ove diecu sic vose eine coaee 2 2 1 10 
Clothing ignited—vapor lamp................eeese05- 0 0 2 2 
Clothing ignited—unknown ............0..0eeee eens 0 1 0 1 
eS NUNN 280s sh 0's din Ug 4.0 eas 66:6 48's ss 1 0 0 1 
Explosion—dust in grain elevator................08.. 2 0 0 2 
Explosion—gas (suicide intent)................-0..06- 0 1 0 1 
URE ENDTI— GENS VAUIEMIBED. 5 056, ¥, 5 5-5.5:5: 0:6 8.0006 o6id's ones odee's 0 1 0 1 
RRR MES ota .6-7'a5'4. 5663-0 65.09 ke o ree NRT REO 4 0 0 4 
EN ois 6 oicg co 5.0550 5.5 6ic.wiS Sie 6 blend vee sive 1 0 0 1 
Explosion—gasoline placed on stove.............-++6- 1 2 1 + 
Explosion—gasoline pressure tank................006. 1 0 0 1 
EERPIOON—GASGUNE BLOVE.. 06:0 occ ccceesscneceeccees 0 0 3 3 
Explosion—gasoline vapor in boat..............++-05- 3 0 0 3 
Explosion—making incendiary bomb.................. 2 0 0 2 
NINN I oa 5-5 wine pare 6 0.816: 5-0.6 © Wolnisb 0:08 DOs 1 0 0 1 
EN Tb nig cb. 5s 5 cceinie 404 Sol ars'ncs Rds Uoinbe%s 97 0 0 97 
Explosion—munitions plant............0.eseeeeeeeeee 1 0 0 1 
Explosion—oil stove or lamp.................seee0-- 2 3 4 9 
NI UI RNIN oo 6 oo kc.) 6.0.6 0.0 '0'o so p'b oes 08's 0 0 1 1 
Explosion—underground gasoline tank................ i 0 0 1 
PRMD 5.5 a. 50 05. 00's 600 woe 5 63 000 hse edie 1 0 0 1 
I Natta al. 6 'y weslnrs Os 9 sv Sov ds WW 02'8's p Maw 9 0 0 9 
STD MADEN A NUNN INE 6 6 55 vice 5b ee 8 ween oeetis 0 1 1 2 
Ignition of flammable liquids or vapors............... 8 2 4 14 
ee el 4 11 3 18 
POUR DICCINS BI METIIOD, 6.0.5 ss cece ves sccveenes 2 3 0 5 
Overcome by smoke—suffocation..................06- 6 1 5 12 
Re-entering burning building....................006. 2 1 1 4 
I NO NI SR ig. cao. a\5; 5p 34 9:0 4. W's Siete e) » 0, Sia ne 6 0 0 6 
Snock OF Qiter-ciects OF Te. ........ccccvescvcecceess 1 3 0 4 
RE OC eee CT CT ee 4 0 0 4 
Trapped in burning buildings...................ee06. 25 11 28 64 
Trapped while starting incendiary fire................. 2 0 0 2 

WN GR cht how ats eels 6Ga sanc.n et GSeeeues 228 57 73 358 


November 12, 1932, Ashton-in-Makerfield, England. Twenty-five miners were killed 
by an explosion in the Edgegreen colliery. 

December 7, 1932, Rathenow, Germany. Eight workmen were killed and twenty-six 
others were injured as the result of an explosion of a hydrogen cylinder which wrecked 
several factory buildings. 

December 9, 1932, Wombwell, England. Five men were killed and four were seriously 
injured by an explosion in the Cortonwood colliery. 
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December 16, 1932, Tokyo, Japan. Fourteen persons were killed and many injured 
by a fire which occurred in a large department store building during the Christmas rush 
season. The building was of fire-resistive construction but contained much combustible 
stock and decorations, through which the flames spread. 

December 23, 1932, Tokyo, Japan. Nineteen lives were lost in a fire which swept the 
Fukagawa tenement district. 

December 24, 1932, Birmingham, England. Seven children of an unemployed man 
were burned to death while sleeping on the second floor of a two-room house in which 
they lived. 


Typical Loss of Life Fires. 


Airplane Accident. 

H-36051. AGAwAm, Mass., DECEMBER 4, 1932. An aviator was instant- 
ly killed and his body burned when the plane which he was piloting crashed 
into the roof of a hangar and burst into flames. The crash occurred when 
the flier failed to gain altitude in an attempt to take off. He narrowly 
missed several parked cars and planes. Seventy gallons of gasoline in the 
tanks ignited when the plane struck a live electrical conduit in the wall. 


Children Alone in House. 

L-1741. ScottsBLuFF, NEB., OCTOBER 25, 1932. Three small children, 
two boys and a girl, were burned to death when fire destroyed their farm 
home. The parents working some distance from the house arrived too late 
to save them. It is thought that one of the children poured kerosene into 
the stove. 

L-1742. Haran, Ky., DECEMBER 12, 1932. A four-year-old boy and 
a nine-months-old girl were burned to death in a fire which broke out while 
the mother was visiting a neighbor. Neighbors held the mother to prevent 
her from entering the flaming house. 

L-1743. Titpury, ONT., DECEMBER 12, 1932. A three-year-old child 
was burned to death when fire destroyed a home in which five children had 
been left alone. A crippled man discovered the fire and succeeded in saving 
four of the children, but by the time he returned for the fifth the flames 
had completely enveloped the house. 

L-1744. Prasopy, Mass., DECEMBER 27, 1932. A three-year-old girl, 
left alone with her nine-year-old brother while her mother was out to a 
store, was fatally burned when her clothing ignited from a heater, as she 
wheeled a Christmas doll carriage too near the flame. 

Christmas Fire. 

L-1745. Hope, Mo., DeceEMBER 17, 1932. A young man dressed as 
Santa Claus died of burns suffered as he was about to leave his home to 
take part in a community celebration. Whiskers sewed to his bright red 
costume ignited as he was putting wood in a stove. He was unable to 
remove the whiskers before the fire spread to the rest of his costume. 
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Flammable Liquids. 

L-1746. BRIDGEWATER, VA., OCTOBER 12, 1932. Mistaking gasoline for 
water a farmer’s wife filled her tea kettle with the liquid and placed it on 
the stove. In a few minutes an explosion enveloped her in flames, which 
resulted fatally. 

L-1747._ New York, N. Y., DECEMBER 8, 1932. A five-months-old 
baby was burned to death and its parents were severely burned when tur- 
pentine, which the father was using as an insecticide, ignited. The fire 
occurred when he lighted a candle to illuminate the room where he was 
working. 

L-1748. Saco, Me., DECEMBER 25, 1932. Gasoline which he had been 
using to clean the carburetor of his car igniting from sparks from his pipe 
caused a fire which trapped a man in the barn where he was working. 


Gasoline Tank Truck Fire. 

H-36050. BripGEWATER, MAss., DECEMBER 2, 1932. Two men were 
burned to death when a small tank truck of sub-standard construction in 
which they were riding burst into flames while travelling at considerable 
speed. The truck contained 315 gallons of gasoline, some of which appar- 
ently escaped in transport due to improperly fitted dome caps or from a leak 
in a tank. Ignition was from the hot exhaust pipe or from a static spark. 
The truck was not provided with a ground chain. It was impossible to 
recover the victims’ bodies until the fire had burned itself out. 


Gasoline Used to Start Fire. 

L-1749. Ericson, NEB., OcTOBER 24, 1932. A woman was enveloped 
in flames and fatally burned when she poured gasoline which she thought 
was kerosene into the kitchen stove. A neighbor carried the woman from 
the house and rolled her on the ground to extinguish her blazing clothing. 


Ignition of Flammable Spray. 

L-1757. Nortu Syracuse, N. Y., NOVEMBER 30, 1932. A woman was 
severely burned and later died as the result of the ignition of an insect 
destroyer which she was spraying about a bedroom. It is thought that she 
stepped on some matches, which ignited fumes from the liquid. 


Kerosene Used to Start Fire. 

L-1750. Stranc, NEB., OcToBER 6, 1932. A man and his wife both 
died as a result of burns received when he poured kerosene into the kitchen 
stove. As he withdrew the container a flash of fire occurred, igniting the 
clothing of both victims. The man attempted to smother the flames on his 
wife’s clothing but she ran outside. Both were terribly burned before help 
arrived. 





